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(57) The present invention rebates to the imidazolecarboxarnides of formula: 
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CO 

o 

CM 

DC 



in which the R, R1 and Ar groups are defined as indicated in the 
description. The invention aiso relates to their process of 
preparation and their application in therapeutics as antagonist 
agents for angiotensin li ( useful in the treatment of hypertension, 
circulatory disorders and glaucoma. 
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FIELD OF THE INVENTION: 

The present invention relates to novel imidazole-5-carboxamide compounds, their process of 
preparation and their use in therapeutics as active ingredients useful in the treatment of hypertension, 
5 circulatory disorders and glaucoma. 

PRIOR ART: 

10 

A certain number of Imidazole angiotensin II antagonist derivatives usable as antihypertensive agents 
are already known in the literature. Applications EP-A-253 310 and EP-A-324 377 describe imidazole 
derivatives comprising numerous substituent possibilities, including an unsaturated chain or acid 
derivatives in Position 5 of the imidazole ring. Patent applications EP-A-403 158, EP-A-403 159, 

15 EP-A-425 211, EP-A-535 463, EP-A-535 465 and DE-A-4132632 also describe imidazolyl-alkenoic 
acids with an unsaturated chain in Position 5 of the imidazole ring; application WO-A-91/00277 
describes substituted imidazoles with an afdehyde function in Position 5 of the imidazole ring. 
Application EP-A-427 463 describes substituted N-(inmdazolyl) alkyl alanine derivatives with an amino 
acid residue in Position 5 of the imidazole ring. Application EP-A-437 103 describes imidazole-5- 

20 (alky^)carboxamide derivatives substituted by carbon chains. Application EP-A-503 785 describes 
derivatives of 1-(biphenyi-methyl)-imidazole-5-carboxylic acid substituted in position 4 of the 
imidazole ring. Application JP-A-89 113 372 describes derivatives of imidazole-5-carboxamide with 
fungicide properties. 
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GOAL OF THE INVENTION: 

None of these prior documents describes or suggests derivatives of imidazole-5-carboxamide whose 
5 amide function is substituted on nitrogen by a tetrazolyl group. It turns out that such derivatives 
demonstrate excellent angiotensin II antagonist activity. Thus> the present invention proposes 
derivatives of imidazole-5-carboxanrude with a tetrazolyl group as the substituent for the amide 
function, 

10 

OBJECT OF THE INVENTION: 

The compounds of the invention are characterized in that they are chosen from among the group 
15 comprised of: 

(i) imidazole-5-carboxamides of formula: 



20 



25 




in which: 

- Ri represents an rvpropyl or n-butyl group, 

- R represents: 

30 * a CO2R2 group in which R 2 represents: 

- the hydrogen atom, 

- a C1-C5 linear or branched alkyl group, 

- a benzyl group, 
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- a group of formula -CHR3-O-CO-R4 in which R 3 represents a hydrogen atom 
or a methyl group and R 4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 8 linear or 
branched alkoxy group or a C 5 -C 6 cycloalkyloxy group. 

* a 2-chloro-phenyl-sulfonylamino-carbonyf group, or 
5 * a tetrazol-5-yl-amino-carbonyl group, 

- Ar represents: 

* A phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyfoxy, trifluoromethyloxy, 
trifluoromethyl, N.N-dimethyl-amino, carboxyl, methylcarbonyl, 

10 * A 3,4-methylenedioxyphenyl group, 

* A 3-furanyl group, 

* A 2-thieny! group, or 

* A 2-naphtyl group; and 

(ii) their addition salts with mineral or organic bases. 

15 

The invention also relates to the use in therapeutics of these compounds and their process of 
preparation. 

DETAILED DESCRIPTION OF THE INVENTION: 

20 



C1-C5 linear or branched alkyl group here is understood to refer to an alkyl group with a linear or 
branched hydrocarbon chain comprising up to 5 carbon atoms. G 2 -C 6 linear or branched alkoxy group 
25 here is understood to refer to an alkoxy group whose hydrocarbon chain is linear or branched and 
comprises 2 to 6 carbon atoms. 

Cs-C 6 cycloalkyloxy group here is understood to refer to a cyclopentyloxy, cyclopentylmethoxy or 
cyclohexyloxy group. 

30 From the addition salts with mineral and organic bases, addition salts formed with sodium hydroxide, 
potassium hydroxide, magnesium hydroxide, calcium hydroxide, lithium hydroxide, lysine, cysteine, 
arginine, monoethanolamine, meglumine, betaine, diethylamine and dicyclohexylamine will be 
preferred. 



4 



2707641 



The preferred compounds of the invention are the compounds of formula I in which: 

- Ri represents an n-butyl group, 

- R represents a carboxyl group, a methoxycarbonyl group or a 
1 ~(cyclohexyloxycarbonyloxy)ethoxycarbonyi group, 

- Ar represents a 2-thienyl group, a 3-furanyl group or a phenyl group optionally substituted by a 
chlorine atom, a methyl group } a methoxy group, or a 3,4-methytenedioxy group, as well as the 
corresponding salts obtained by reaction with an organic or mineral base. 

The compounds of formula I according to the invention may be prepared according to a process 
characterized in that: 

a) a compound of formula: 



is caused to react, in which 

- Ri represents an n-propyl or n-butyl group, 

- R' represents a C0 2 ^2 group in which represents 

- A C1-C5 linear or branched afkyl group, 

- A benzyl group, 

- A group of formula -CHR 3 -O-CO-R4 in which R 3 represents a hydrogen atom or a 
methyl group and R4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or 
branched alkoxy group, or a C 5 -C 6 cycloalkyloxy group, 




with a compound of formula: 
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25 



30 



H— I 




(in) 

in which Ar' represents: " 

* a phenyl group optionally substituted by one or more of the following atoms or groups: 
methyl, 1-methyi-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, trifluoromethyl, 

10 N,N-dimethylarruno or methoxycarbonyl, 

* a 3,4-methylenedioxy-phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

15 to form an amide bond, according to a method known in itself, in an organic solvent, such as 
for example tetrahydrofurane or dimethyJformamide, and in the presence of a catalyst of a 
known type to form peptide bonds, such as for example 1 ,1 '-carbonyl-diimidazole (C.D.L) or 
N.N'-dicyclohexylcarbodiimide (D,C.C), at a temperature between ambient temperature (15-25°C) 
and the reflux temperature of the reaction medium under atmospheric pressure for 0.5 to 24 hours 

20 and to obtain a compound of formula: 




in which R,, FT and Ar' have the same meanings as above; and 



b) if necessary, the compounds of formula I' thus obtained are subjected to the following 
35 treatments: 
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(i) saponifying a compound of formula I 1 in which at least one of the R' and Ar' groups represents or 
contains an alkoxycarbonyl group, according \o a method known in itself, particularly in the presence 
of a strong base such as for example an aqueous sodium or potassium hydroxide, in 
dimethoxyethane or an alcohol such as for example methanol, to obtain a compound of formula I in 

5 which at least one of the R and Ar groups represents or contains a COOH group, or 

(ii) deprotecting a compound of formula I' in which FT represents a benzyloxycarbonyl group 
according to methods known to the person skilled in the art, particularly by catalytic hydrogenation in 
the presence of a catalyst such as palladized charcoal, to obtain a compound of formula I in which R 

i0 represents a COOH group; 

(iii) acylating an arylsulfonamide of formula: 



H 2 tf-S0 2 



15 




or 5-amino-tetrazol of formula: 
20 N 

h 2 n-cOn 

_ 

25 

by a monoacid of formula ] obtained according to one of the previous steps {i) and (ii), in which R 
represents a COOH group and Ar has the same meanings as above for Ar* in formula III, according 
to a method known in itself, particularly in the presence of a coupling reagent such as for example 
IM,N"dicyclohexylcarbodiim?de or 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, to 
30 obtain a compound of formula I in which Ri and Ar have the same meanings as above and R 
represents a 2-chlorophenylsulfonylaminocarbonyl group or a (tetrazol-5-yl)-aminocarbonyl group. 

In a variation, one may also obtain the compounds of formula Y above according to a process 
characterized in that: 
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(i) a compound of formula If is caused to react with a halogenating agent such as for example thionyl 
chloride to obtain the corresponding acid chloride, then 

(ii) said acid chioride is caused to react with a compound of formula III, in the presence of a mineral 
5 base such as for example sodium hydrogencarbonate, or an organic base, such as for example 

pyridine, to obtain a compound of formula I 1 such as described above. 

To access the compounds of formula II, the following process is recommended: 
one oxidizes a compound of formula: 

10 



15 




O 



(IV) 

20 in which Ri represents an n-propyl or n-butyl group and R5 represents a C1-C5 linear or branched 
atkyl group, a benzyl group or a group of formula -CHR3-O-CO-R4 in which R 3 and R 4 have the same 
meanings as above in formula I, according to processes known to the person skilled in the art, 
such as for example by reaction with sodium chlorite, in the presence of a solvent such as a 
mixture of 1 ,1-dimethylethanol and water buffered with monosodlum phosphate to obtain a 

25 compound of formula II in which R1 represents an n-propyl or n-butyl group and R' represents a 
CO2R2 group in which R' 2 represents a C1-C5 alkyi group, a benzyl group or a group of formula - 
CHR 3 -OCOR4 in which R 3 and R 4 have the same meanings as above. The imidazole-5-carboxylic 
acids of formula li in which R1 represents an n-propyl or n-butyl group and R' represents an 
ethoxycarbonyl group, a pentyloxycarbonyl group, a benzyloxycarbonyl group or a group of formula - 

30 CO2-CHR3 -O-CO-R4 in which R3 and R 4 have the same meanings as above, are novel and constitute 
one of the objects of the invention. 
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10 



15 



25 



The imidazoles-carboxaldehydes of formula IV in which Ri represents an n-propyl or n-butyl group 
and Rs represents a group of formula -CHFVO-COR4 in which R 3 and R4 have the same meanings 
as above, are prepared by reaction of a compound of formula IV in which R1 has the same meanings 
as above and R5 represents a hydrogen atom, whh a halogen derivative of formula: 

CI-CHR3-O-CO-R4 (V) 

in which R 3 and R 4 have the same meanings as above, in the presence of an alkaline agent, such as 
for example potassium carbonate or sodium hydride in the presence of a solvent 

To access the compounds of formula III, the following process is recommended: 
(i) one causes to react an aldehyde of formula: 

Ar'-CHO 



in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1-methylethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifiuoromethyloxy, 
trifluoromethyl, N,N-dimethy!amino f methoxycarbonyl, 
20 * a 3,4-(methylenedioxy)phenyi group, 

*a3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

with 5-amino-tetrazol to form an arylimine of formula: 



Ar 1 — N. 
I* 



30 in which Ar' has the same meanings as above; 



; :1 

! 
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(ii) the arylamine thus obtained is reduced according to a method known in itself such as for 
example with hydrogen in the presence of a catalyst, or with sodium borohydride, in a solvent such as 
for example methanol to obtain a compound of formula III in which Ar' has the same meanings as 
above. 

The amino tetrazols of formula III in which Ar" represents: 

* a phenyl group substituted by one of the following groups: 4-methoxy, 3,4-dichloro, 
4-trifluoromethyl, 4-cyano, 4-dimethylamino, 4-benzyloxy> 4-<1 -methylethyl), 4-phenyl, 
3,4-methylenedioxy and 4-triftuoromethyloxy, 

* a 2-thienyl group, 

* a 3-furanyl group, or 

* a 2-naphtyl group, 

are novel and constitute one of the objects of the invention. They are involved as synthesis 
intermediates in obtaining compounds of formula I according to the invention. 

The invention will be better understood upon reading the following examples of preparation in which 
the term "preparation" refers to obtaining any intermediate product and the term "example" refers to 
obtaining any product of formula i according to the invention. These elements are intended to 
illustrate the invention but should not limit its scope, 

PREPARATION 1 

4-r(2-butvl-5"formvl-1H-imidazole-1-vn-methylfbenzoic T 1-cvclohexvloxvcarbonvloxv)ethyl ester 
acid 

To a solution of 5.54 g (0.019 mole) of 4-[{2-butyl-5-formy!-1 H-imidazole-1-yl)-methyl]benzoic acid in 
25 ml of anhydrous N,N-dimethylformamide (DMF), cooled to 0^, under nitrogen atmosphere, is 
added 0.63 g (0.021 mole) of sodium hydride in 80% suspension in mineral oil. This is agitated at 0°C 
for 20 minutes then a solution of 4 g (0.019 mole) carbonic acid, 1-chloroethyl cyclohexyl ester 
(diester compound of formula V where R 3 is 1-chloroethyl and R 4 is cyclohexyloxy), in 5 ml of DMF, 
then 0.1 g (6.6 x 10~ 4 mole) of sodium iodide is added dropwise. The reaction mixture is then agitated 
at 90°C for 21 hours. After cooling to 0°C, 150 ml of water is added. The aqueous 
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phase is acidified up to pH ~ 6.5 with 1N hydrochloric acid and extracted by ethyl acetate. The 
organic phase is washed with water, dried by magnesium sulfate, filtered and concentrated under 
reduced pressure. The residue obtained is purified by silica chromatography by eiution with a 90/10 
then 40/10 toluene/ethyl acetate mixture (V7V). 5.35 g of a yellow oil is obtained (yield = 61%). 

5 

NMR 1 H (300 MHz; CDCl 3 ; ppm) 

0.79(t, 3H); 1.19-1.63 (m, 12H); 1.61 (d, 3H); 1.82 (m, 2H); 2.63(1, 2H); 4.54 (m, 1H); 5.67 (s, 2H); 
6.85 (q, 1H); 7.18 (d, 2H); 7.93 (d, 2H); 7.94 (s, 1 H); 9.64 (s, 1 H). 

10 

PREPARATION 2 

2-butvf-1-r(4-methoxvcarbonvl-phenvnmethvlMH-imidazole-5-carboxvlic acid 

15 To a solution of 10 g (0.0333 mole) of 4-[2-butyl-5-formyl-1H-imidazole-1-yl)methyl]benzoic, methyl 
ester acid, in a mixture of 400 ml of tetrahydrofurane (THF), 400 ml of 1,1-dimethylethanol and 170 ml 
of a 2 M solution of 2-methyl-2-butene in THF, is added a solution of 30 g (0.333 mole} of sodium 
chlorite and 30 g (0,217 mole) of monohydrated sodium dihydrogen phosphate in 330 ml of water. 
The reaction mixture is agitated at ambient temperature for 20 hours. The solvent volume is reduced 

20 by 3 /4 by evaporation under reduced pressure. The solid precipitate is filtered, washed thoroughly in 
water and dried under vacuum. 9.72 g of a white solid is obtained {yield = 92%). 
M PT. - 212°C. 

The following preparation products can be obtained by an operation similar to that of Preparation 2: 

25 

PREPARATION 3 



2-butvM ■f(4-ethoxvcarbonvl-phenvl)methyll-1 H-im jdazole-5-carboxvlic acid 



M PT. = 202 °C 
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10 



PREPARATION 4 

2-butyM ■r(4-pentvloxvcarbony[-phenvl)methvl'H hHroidazole-S-carboxvlic acid 
M PT, = 168°C 

PREPARATION 5 

2-butvl-14{4-phenylmethoxvcarbonvl>phenvl)methylMH-imidazole-5-carboxvlic acid 
M PT. = 170^C 

PREPARATION 6 



2"butvl-1-r(4-f(1-(cvcIobexvloxvcarbonvloxv>ethvnoxvcarbonvl)phenvnmethvn-1H-imida2ote-5- 
carboxyllc acid 
15 MPT. -50°C 

PREPARATION 7 

1-r(4-methoxvcarbonvl-phenvl)methvl]-2-propyl-1 H-imidazole-5-carboxvlic acid 
20 MPT. = 225 °C 

PREPARATION 8 



N-(thien-2-vl-methvl)"1H-tetrazol"5-amine 

25 To a suspension of 2.12 g (0.025 moie) of 5-amino-2H-tetrazol in 30 ml of anhydrous methanol is 
added, under nitrogen atmosphere, 10 g of molecular sieve (0.3 nm), 2.52 g (0.025 mole) of 
trimethylamine and 2.8 g (0.025 mole) of thsophene-2-carboxaldehyde. The reaction mixture is heated 
to refiux for 3.5 hours then cooled to 0°C. Then 3 g (0.079 mole) of NaBhU is added by fractions and 
left to agitate for 3 hours at 0°C. The methanol is then evaporated under reduced pressure. The 

30 residue is diluted with 50 ml of water and filtered. The filtrate is washed with ether (2 x 25 ml) and 
acidified up to pH = 3 by concentrated hydrochloric acid. The precipitate formed is filtered, washed in 
water and dried under vacuum. Thus 1 .9 g of a white solid is obtained (yield = 45%). 
M PT. = 210*C 
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The following products are obtained by an operation similar fo that of Preparation 8: 

PREPARATION 9 

N~(furan-3-yt-methvlV1H-5-amfne 
M PT.x 186°C 

PREPARATION 10 



N-(f4-methyoxvphenvnmethvn-1 H-totrazol-5-amino 
M PT.=:230°C 

PREPARATION 11 

N-((3-chiorophenvl)methylH H-tetrazol-5-amine 
M PT. = 208°C 

PREPARATION 12 

N"(napht-2-vl-methvl)-1 H-tetrazol-5-amine 
M PT. s234°C 

PREPARATION 13 

N-((3,4»dichloroDhenvnmethvlH H-tetrazol-5-amine 
M PT, = 220 °C 

PREPARATION 14 

N-(f4^rlfluoromethvlphenynmethvl)-1 H-tetrazol-5-amine 

M PT. = 226°C 



PREPARATION 15 



N-((4"Cvanophenvi)methvn-1H-tetrazol^5-amine 
M PT. = 230°C 

PREPARATION 16 

N-f(4-dtmethvlaminO"Phenvl)rriethvl)-1H-tetrazol-5-amine 
M PT. =213°C 

PREPARATION 17 

N-((4-phenvlmethoxV"Phenvl)methvn-1 H-tetrazol-5-amine 
M PT. = 22Z°0 

PREPARATION 18 

N-((4-(1 -methvlethyi)phen_vnmethvl)-1 H-tetrazol-5-amine 
M PT. = 205 °C 

PREPARATION 19 

N-((biphenvl-4-vl)methvn-1H-tetrazol-5-am[ne 
M PT. - 260 *C 

PREPARATION 20 

N-(f3,4-methvlenedloxvphenyl)methvl)-1 H-tetrazot-5-amine 
M PT. = 220°C 

PREPARATION 21 

N-((4-trifluoromet]ivloxv-phenvnmethvh-1H-tetrazol-5-amine 
M PT. = 224 °C 
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EXAMPLE 1 

2-butvl-1-r(4-(methyoxycarbo^ H-tetrazol-5-ylH H~ 

imldazole-5-carboxamide 

5 To a suspension of 3.89 g (0.0123 mote) of 2-butyi-1-[(4-(methoxycarbonyi)phenyl)mefhyl]-1 H- 
imfdazole-S-carboxylic acid in 190 ml of anhydrous tetrahydrofurane, is added, under nitrogen 
atmosphere, 2.19 g {0,0135 mole) of 1 .T-carbonyldiimidazole. The reaction mixture is brought to 
reflux for 3 hours then 2.45 g (0.0135 mole) of N-(fhien-2-y!-methyl)-tetrazol~5-amme is added. The 
reaction mixture is then maintained at reflux for 3 hours, and then concentrated under reduced 
10 pressure. The residue is taken up with 100 ml of water and acidified at pH = 4 with 1N hydrochloric 
acid. The precipitate obtained is filtered, rinsed in water and dried under vacuum. After 
recrystailization in ethyl acetate, 3.22 g of a white solid in fine crystals is obtained (yield - 55%). 
M PT. = 190°C 

15 The following examples of products can be obtained by an operation srmilar to that of Example 1 : 
EXAMPLE 2: 

1- r(4-(methoxvcarbonvnphenv0methY H- 
20 imidazole-5-carboxamide 

M PT. a 191 °C 

EXAMPLE 3: 

25 2-butvM4(4-(methoxvcarbonvn^^ 
carboxamide 
M PT. = 190 "C 

EXAMPLE 4: 

30 

2- butyM4C4-(methoxvcarbonvl)phenv^ H-tetrazol-5-ylMH- 
lmldazole-5-carboxamide 

M PT. = 200 °C 
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EXAMPLE 5: 

2-butvM-rH-(methoxvcarbonvl)phenvl)methY^^^ 
yl1-1H-iinfdazole-5»carboxamidc 
5 M PT. s 209 °C 

EXAMPLE 6: 

2-butvj-14(4-(methoxvcarbonv0phe^ H-tetrazol-5- 
,0 vll-1 H-imldazole-5-carboxamide 
M PT. = 1 51 °C 

EXAMPLE 7: 

15 2-butvl-1-r(4-(methoxycarbonvl)phenvnroeto^ 
vll-1 H-imidazole-5-carboxamide 
MPT. = 192 °C 

EXAMPLES: 

20 

2-buty[-1-r(4-(methoxycarbonvnp 
vl VI H-imidazole-5'Carboxamide 
MPT. = 204 °C 

25 EXAMPLE 9: 

2-butvM4(4»(methoxvcarbonv0phenvnmethYll-N^^^ H-tetrazol-5- 
vll-1 H-imidazole-5-carboxamide 
M PT, = 194°C 

30 

EXAMPLE 10: 

2-butvl-1-f(4-(methoxvcarbo^ H-tetrazol-5-vlHH- 
imjdazole-5-carboxamide 
35 M PT. j= 206 °C 
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EXAMPLE 11: 

2-butvl-1-f(4-(methoxvcarbonyl)phenvl)m 
5-yl>1H-imidazole-5-carboxamide 
5 MPT. = 213°C 

EXAMPLE 12: 

2-butvl-1-r(4-(methoxvearbonvl)phenvl)roeth^ 
10 tetrazol-S-vll-t hHmidazole-5-carboxarnide 
M PT. = 192°C 

EXAMPLE 13: 

15 2-bytYl-1__4(4-(m 

1 H-tetrazol-5-vlM H-imidazole-5-carboxamide 
MPT, = 170^0 

EXAMPLE 14: 

20 

2-butvM4(4-(methoxvcarbo 
tetrazoj-S-vn-IH-imidazole-S-carboxamide 
M PT, = 202 

25 EXAMPLE 15: 

2-butyl04f4>(methoxvcarbQn vl)phenvf)methvl1'-N-rf4-cvanophenvnmethvn-N-r-1 H-tetrazol-5- 

vf1-1H-imidazoje-5-carboxamide 

M PT. = 220 °C 

30 

EXAMPLE 16: 

2-butvM-rf4-(methoxvcarbonyl)phenvi|m^ H- 
tetrazoi-5-v)M H-mriidazole-5-carboxamide 
35 MPT. = 187°C 
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EXAMPLE 17: 

2-butvl-1-T(4-(methoxvcarbonvl)phenvl)ro 
1 H-imldazole-5-carboxamide 
5 M PT. ~ 17Q°C 

EXAMPLE 18: 

2-butvM-r(4-{methoxvcarbonvnphe^^ 
10 tetrazol"5-vlMH-imidazole-5-carboxamide 
M PT. = 200 °C 

EXAMPLE 19: 

15 2-butYM-K4-(methoxvcarbonvO 

1 H-tetrazol-5-vll-1 H-imidazofe-5-carboxarrude 
M PT, = 191 °C 

EXAMPLE 20: 

20 

2-butvl-1-[{4-(methoxycarbonv0phenv^ H- 

tetrazol-5-vl1-1H-imidazofe-5-carboxamide 

M PT, = 210°C 

25 EXAMPLE 21: 

24Hitvl~1-r(4~(ethoxvcarbon^^^ H-tetrazol-5-v!1-1H- 
[mjd azo te-5-ca rboxa m ide 
MPT. = 165 °C 

30 

EXAMPLE 22: 

2-butvM -F(4"(ethoxvcarbonvl)phenvl)methvl1-N-rphenylmethvn-N-[1 hMetrazol-5-ylH H- 
imidazole-S-carboxamide 
35 MPT. = 184 °C 
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EXAMPLE 23: 

2-butvl-14(4-fpentvloxvcarbonvl)phenvnm 
imidazole-5-carboxamide 
5 MPT. = 181°C 

EXAMPLE 24: 

10 yll-1 H-imidazolc-5-carboxamide 
M PT. = 191 °C 

EXAMPLE 25: 

1 5 2-butYl-1-r(4-(phen^ 

N-n H-tetrazol-5-vl1-1 H-imidazole-5-carboxamide 
M PT. = 203^ 

EXAMPLE 26: 

20 

2-butvl-1-r(4-(phenvlmethoxvcarbo^ 
tetrazol-5-vl1-1H"imldazote-5-carboxamide 
M PT. = 133^ 

25 EXAMPLE 27: 

2-butvl-1-rf4-(1-fcvclohoxvioxvcarbonvloxv)ethyloxYcarbonvl)phenvnmethvll-N- 
rphenylmethvn-N-PI H-tetrazol-5-yl"H H-jmidazole-5-carboxamide 
M PT. = 130°C 

30 

EXAMPLE 28: 

2-butvf-1-r(4-f1-(cvclohexvjoxvcarbortvIoxv)ethvloxvcarbonvl)pherivl)methvll-N-F(4> 
chlorophenvnmethvl1"N-riH-tetrazol-5-vn-1H-irnidazole-5-carboxamide 
35 MPT. = 164 °C 
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EXAMPLE 29: 

2~butvl-1-r(4-(hYdroxvcarbo^ H- 
imidazolo-5-carboxamide. 

5 

To a suspension of 1.64 g (3,4 x 10" 3 mole) of 24Dutyl-H(4-(methoxycarbonyl)phenyl)m 
[(thien-2-yl)methyl]-N-[-1 H-tetrazol-5-yl]-1 H-imidazole-S-carboxamide, in 70 ml of methanol, is added 
0.6 g (15 x 10" 3 mole) of sodium hydroxide in solution in 6 ml of water, then this is heated to 60 °C for 
two hours. The mixture is concentrated under reduced pressure, then the residue is solubilized in 
10 water, ft is acidified by 1N hydrochloric acid until pH = 4.5. The solid obtained is filtered, washed in 
water and dried under vacuum in the presence of phosphoric anhydride. The raw product is 
recrystallized in methanol. 1 ,25 g in the form of white crystals is obtained (yield = 78%). 
M PT, - 220 °C 

15 The following examples of products can be obtained by an operation similar to that of Example 29: 
EXAMPLE 30: 

14f4-(hvdroxvcarbonv0pnenvl)met^ H- 
20 imidazole-5-carboxamide 
M PT. = 243°C 

EXAMPLE 31: 

25 2-butvl04(4-{hvdroxvcarbonvnphenvhmethvn-N^phenvlmethvl1"N41 H-tetrazol-5-vlMH- 
imidazole-5-carboxamide 
M PT. =205°C 

EXAMPLE 32: 

30 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvnmethvn-N-rffuran-3-vl)methvn-N-n H-tetrazol-5-vlMH- 

imidazole-5-carboxamide 

M PT. - 221 °C 
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EXAMPLE 33: 

2"butyl-1_-r^ H-tetrazol-5- 
vl1-1H-imidazoie-5"Carboxamido 
5 MPT. = 180°C 

EXAMPLE 34: 

2-butvl-14(4-(hvdroxycarbonvl)phe^ 
E0 1 H-imidazole-5-carboxamide 
M PT. = 215*C 

EXAMPLE 35: 

^5 2-butyl-1-U44hvdroxvcarbonyl}phenyl)m^ H-tetrazol-5-vll- 
1 H-imidazole-5-carboxamide 
M PT, =214*0 

EXAMPLE 36: 

20 

2-butvl-1-f(44hvdroxvcarbonvl)phenvl)methvn-N4C4-chlorophenv0mettivfl-N-M H-tetrazol-5-vll» 
1 H-imfdazole-5-carboxamid& 
MPT. = 1 SOX 

25 EXAMPLE 37: 

2"butvH-r{4-fhvdroxvcarbonvf)phe^ H-tetrazol-5- 
vlH H-lmidazole-5-carboxamide 
M PT, = 184X 

30 

EXAMPLE 38: 

2-butyl-1-r{4-(hYdroxvcarbonvnphenvn^ 
tmidazole-5-carboxamide 
35 MPT, = 222 °C 
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EXAMPLE 39: 

2-butv[-1-r(4-(hvdroxvcarbonvl)pheny^ H-tetrazol- 
5-vlM H-imidazole-5~carboxamide 
5 MPT. = 175°C 

EXAMPLE 40: 

2"butyH-r(4-(hvdroxvcarbonvl)phenvn^ 
10 tetrazol"5"Vll"1H-imidazole-5-carboxamide 
M PT. = 215°C 

EXAMPLE 41: 

15 2-butvl-14(4-(hvdroxvcarbonvl)phenvi)metM 
1 H-tetrazol-5-vl1-1 H-imidazole-5-carboxamide 
M PT. = 190°C 

EXAMPLE 42: 

20 

2-butvl-14(4-(hvdioxvcafbonvl)phenvnmethvn-N-f(4-(phenvlmethvloxy)phenvl)m H- 

tetrazol"5-vll'1H-imidazole-5-carboxamide 

M PT. = 260°C 

25 EXAMPLE 43: 

2~butvM4(4~(hvdroxvcarbonvl)phenv^^ H- 
tetrazol-5-viyi H-imidazole-5-carboxamide 
M PT. = 244°C 

30 

EXAMPLE 44: 

2-butvH-r(4-(hvdroxvcarbonvl)phenyl)m 
1 H4midazole-5-carboxamide 
35 MPT. = 225 °C 
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EXAMPLE 45: 
2"butvl"1-f(4-( hydros 

tetrazol-5-vH-1 H-imidazofe-5-carboxamkte 
M PT. = 267°C 

EXAMPLE 46: 

2-butvl"14(4-(hvdroxvcarbonvnphenvnmet^ 
1 H-tetrazol-5-ylH H-imidazote-5-carboxatnide 
M PT. = 204 U C 

EXAMPLE 47: 

2-butYM-f(4-{hvdroxvcarborw^ H- 
tetrazol-5-vfMH-imidazole-5-carboxamide 

To a solution of 1.5 g (2,5 x 10" 3 mole) of 2-butyl-H(4-(phenylmothoxycarbonyl)phenyl)methyi]-N- 
[(3,4-methylenedioxyphenyl)methyl]-N-[1 H-tetrazol-5-ylJ-1 H-imidazole-5-carboxamide in 40 m[ of 
dimethylformamide, is added under nitrogen atmosphere 0.15 g of 10% palladized charcoal The 
suspension is then agitated under hydrogen atmosphere for 4 hours, under a pressure of 3.5 x 10 5 
pascals. The catalyst is eliminated by filtration. Then water is added to the filtrate, then a 1 N solution 
of sodium hydroxide is added to bring \o alkaline pH. The aqueous phase is extracted with ethyl 
acetate and then is acidified with 1 N hydrochloric acid until pH = 4. The precipitate product is filtered 
and washed in water. After recrystallization in isopropyl alcohol, 0.18 g of white crystals is obtained 
(yield = 14%). 
M PT. = 166° C 



The following example of a product can be obtained by an operation similar to that of Example 47: 



.'■;] 
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EXAMPLE 48: 

2-butvl-14{4"(hvdroxvcarbonvl)phenvl)methvlVN"ff4-cvanophenvf)methvl1-N-r-1H-tetrazot-5-vn- 
1 H-lroidazole-5-carboxarriide 
5 MPT. = 263 °C 

EXAMPLE 49: 

2-butvl-1-r(4-(2-chEorophenylsulfonvlam 
10 1H-tetrazol-5-vn-1H-imidazole-5-carboxamide 

0.63 g (1,35 x 10' 3 mole) of 2-butyl-1 ~[(4-(hydroxycarbonyl)phenyl)methyl]-N-[(ihien-2-yl)methyl]-N- 
[1 H-tetrazol-5-yl]-1 H-imidazole-5-carboxamide is suspended in 30 ml of dichloromethane. Then 0.5 g 
(4 x 10~ 3 mole) of 4-dimethylaminopyridine, 0.39 g (2 x 10 3 mole) of 2-chlorobenzenesulfonamide and 

15 0.39 g of 1-(3-dimethylaminopropyl)-3-ethylcarbodi!mide hydrochloride are added successively. The 
reaction medium is agitated at ambient temperature for 10 hours then the dichloromethane is 
evaporated under reduced pressure. The residue is taken up with water then acidified until pH = 3 
with 1N hydrochloric acid. The precipitate Is filtered, washed in water and ethanol. The precipitate is 
recrystaillzed in an ethanol-methanof mixture. 0.53 g of a white soHd is obtained (yield = 61%). 

20 MPT. = 250 °C 

EXAMPLE 50: 

2~butvl-1-r(4-(nH-tetrazol-5-vl)amm 
25 5-vn-lH-fm[dazole-5-carboxamjd_e 

130 mg (0.8 x 10' 3 mole) of 1-1'-carbonyldiimidazole is added to a solution of 320 mg (0.69 x 10~ 3 
mole) of 2-butyl-1 -[(4-(hydroxycarbonyl)phenyl)melhyl]"N-[phenylmethyl]~N-[-1 hMetrazoi-5-ylJ-l H- 
fmidazole-5-carboxamide, in 20 ml of tetrahydrofurane and 2 ml of dimethylformamide. The reaction 
30 mixture is brought to reflux for three hours then cooled to ambient temperature. Then 
586 mg {0.69 x 10" 3 mole) of 5-amino tetrazol is added. The reaction mixture is brought to reflux for 
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4 hours then left to return to ambient temperature for the night. The solvents are evaporated under 
reduced pressure, the residue is taken up with water than acidified to pH - 3 with 1N hydrochloric 
acid. The precipitate product is filtered, washed in water and dried. The product is recrystallized in 
methanol. 230 mg of white solid is obtained (yield = 64%). 
5 MPT, = 202 °C 

In the following tables I to VI, a certain number of compounds according to the invention are 
collected. In the tables the symbols used have the following meanings: 



10 



15 



n-Pr - -CH2-CH2-CH3 



i-Pr = -CH(CH 3 ) 8 



20 n-Bu = -CH2-CH 2 -Ch2-CH 3 



n-Pent - -(CH 2 ) 4 -CH 3 

25 



DMA = -N(CH 3 )2 

30 



Ph = phenyl 
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25 



30 
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Table I 




PREPARATION 


*1 


R l 


M PT. («C) 


2 


n-Bu 


C0 2 CH 3 


212 


3 


n-Bu 


C0 2 C 2 H 5 


202 


4 


n-Bu 


C02-n-Pent 


168 


5 


n-Bu 


C0 2 -Bn 


170 


6 


n-Bu 


C0 2 -CHEC 


50 


7 


ivPr 


C0 2 CH 3 


225 
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Table II 







Ar » 

H N 




5 








10 










PREPARATION 


Ar' 


M PT. (°C) 


L5 


s 




210 


20 


Q 


\ 


1 RR 
I OO 




10 




230 


25 


11 


-Q 

CI 


208 




12 




234 


30 










13 


cl 


220 


35 










14 


^ — CF;5 


226 
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Table II (continued) 



PREPARATION 


Ar' 


M PT. (°C) 


15 




230 


16 


^~\— N{CH 3 ) 2 


213 


17 




223 


18 


(^~^)--CH{CH 3 ) 2 


205 


19 




260 


20 




220 


21 


OCF 3 


224 
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Table III 



5 




L5 


EXAMPLE 




R 


Ar 


M PT, (°C) 




1 


n-8u 


C0 2 CH 3 




190 


20 


2 


n-Pr 


C0 2 CH 3 




191 




4 


n-Bu 


C0 2 CH 3 


b 


200 


25 


10 


n-Bu 


C0 2 CH 3 


^^^^ 


206 




21 


n-Bu 


C0 2 C 2 H 5 




165 


30 


22 


n-Bu 


C0 2 C 2 H 5 


Ph 


184 
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Table III (continued) 



EXAMPLE 




R 


Ar 


M PT. (°C) 


23 


n-Bu 


C02-n-Pent 


Ph 


181 


24 


n-Bu 


C02-n-Pent 




191 


25 


n-Bu 


C0 2 -Bn 




203 


26 


n-Bu 


C02-Bn 


— ^ — CN 


133 


27 


n-Bu 


C0 2 -CHEC 


Ph 


130 


28 


n-Bu 


CO2-CHEC 




164 
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35 



EXAMPLE 


Ra 


M PT\ (°C) 


3 


H 


190 


5 


4-OCH3 


209 


6 


2-Ci 


151 


7 


3-CI 


192 


8 


4-Cl 


204 


9 


4-CH3 


194 


11 


3,4^diCI 


213 


12 


4-CF3 


192 


13 


4-DMA 


170 
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TABLE IV (continued) 



EXAMPLE 


Ra 


M PT\ (°C) 


14 


4-OBn 


202 


15 


4-CN 


220 


16 


4-i-Pr 


187 


17 


4~Ph 


170 


18 


4-C0 2 CH 3 


200 


19 


4-0CF 3 


191 


20 


3 r 4-(OCH 2 -0) 


210 



33 



2707641 



Table V 



I0 




15 



20 



25 



30 



35 



EXAMPLE 


Ra 


M PT. (°C) 


31 


H 


205 


33 


4-OCH3 


180 


34 


2-CI 


215 


35 


3-CI 


214 


36 


4-D 


180 


37 


4-CH3 


184 


39 


3,4-diCI 


175 


40 


4-CF3 


215 


41 


4-DMA 


190 


42 


4-0-Bn 


260 



34 



2707641 



TABLE V (continued) 



5 


EXAMPLE 


Ra 


M PT. (°C) 




43 


4-hPr 


244 


tO 


44 


4-Ph 


226 




45 


4-C0 2 H 


267 


15 


46 


4-O-CF3 


204 




47 


3,4-(0-CH 2 -0} 


166 


20 


' 48 


4-CN 


263 
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Table VI 




EXAMPLE 




Ar 


R 2 


M PT. (°C) 


29 


n-Bu 




OH 


220 


30 


n-Pr 




OH 


243 


32 


n-Bu 


b 


OH 


221 


38 


n-8u 


XX) 


OH 


222 


49 


n-Bu 




OCSA 


250 


50 


n-Bu 


Ph 


TA 


202 
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The products according to the invention are inhibitors of the effects of angiotensin M. 

The activity of the compounds according to the invention as antagonists of the angiotensin II vascular 
receptor was evaluated by their efficacy to antagonize the contractile response induced by 
5 angiotensin II in rabbit isolated aortic rings. The rings are suspended in a Krebs-Henseleit bath 
maintained at 37 °C and aerated by an O2/CO2 mixture (95/5, V/V), then stretched at a resting tension 
of 2 g. After one hour of rest, a contraction is caused by angiotensin It (3 x 1 0" 9 ) in the presence of the 
product 1o be tested that was preincubated for 15 minutes. The concentration (expressed in 
nanomoles) of the product to be tested producing an inhibition of 50% of the contractile response 
10 (SC50) is calculated from the concentration-response curve. The results obtained with a certain 
number of compounds according to the invention are collected in Table VII. 

The compounds according to the invention have been tested on conscious normotensive rats for their 
propensity to inhibit a pressor response induced by angiotensin II. The compounds according to the 
15 invention were administered orally at a dose of 3 mg/kg. The results are expressed in maximum 
inhibition % of the pressor response to angiotensin II (Tabfe VIII). 

By way of comparison, pharmacological activity tests were also done with a known reference product 
presented as being a preferred angiotensin II inhibitor in patent application EP-A-425 211, and 
20 referred to as "Z* in the following tables, this Z product having the formula: 



25 



30 
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Table VII 



5 



J5 



EXAMPLE 


ic 50 {xicr 9 wi) 


i 29 


1.7 


31 


2,2 


32 


2,0 


33 


0.5 


34 


3.2 


35 


1.6 


36 


0.4 


37 


1.7 


38 


5,2 


39 


1.0 


41 


4.6 


49 


27 


50 


2,1 


Z 


6.2 
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Table VIII 



5 



15 



EXAMPLE 


Inhibition % 


1 


47,9 


3 


54.7 


29 


61.8 


31 


72.7 


Z 
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Reading the pharmacological test results in Tables VII and VIII shows that the products according to 
the invention have an angiotensin II effect inhibitory activity that is definitely higher than reference 
product Z. 

The products according to the invention are useful in therapeutics in the treatment or prevention of 
high blood pressure, glaucoma, circulatory disorders, restenosis following angioplasties, the 
development of atheromatous or fib ro proliferative lesions, diabetic nephropathy and retinopathy, 
infarct and angina and to improve cognitive function. 

According to the invention, a therapeutic composition characterized in thai the composition contains 
at least one compound of formula I or one of its addition salts in a therapeutically effective quantity in 
combination with a physiologically acceptable excipient is recommended. 

The use of compounds of formula I or their addition salts as angiotensin II antagonist agents to obtain 
a preventive or curative medication for high blood pressure, circulatory disorders or glaucoma is also 
recommended. 
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CLAIMS 



1, An imidazole-5-carboxamide compound, characterized in that the compound is chosen from the 
group comprised of: 

(i) N-(tetrazol-5-yl)-imjdazole-5-carboxamide derivatives of formula: 




in which: 

- Ri represents an n-propyl or n-butyl group, 

- R represents: 

* a C0 2 Rz group in which R 2 represents: 

-the hydrogen atom, 

- a Ct-Cs linear or branched alkyl group, 

- a benzyl group, 

- a group of formula -CH3-O-CO-R4 in which R 3 represents a hydrogen 
atom or a methyl group and R 4 represents a C1-C5 linear or branched aikyl group, a C 2 -C 6 linear or 
branched alkoxy group, or a cycbaikyloxy group, 

* a 2-ch!oro-phenyl-sulfonylamino-carbonyl group, or 

* a tetrazol-5-yl-amino-carbonyl group, 

- Ar represents: 

* a phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, 
trifiuoromethyi, N^-dimethyl-ammo, carboxyl, methoxycarbonyl, 

* a 3,4-methylenedioxy-phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 
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* a 2-naphty) group; and 

(ii) their addition salts with mineral or organic bases 

2. The compound according to C^aim 1 characterized in that 
5 - Ri represents an n-butyl group, 

- R and Ar respectively represent the following pairs: 

* Carboxyi and 2-thienyl f 

* Carboxyi and phenyl, 

* Carboxyi and 3-furanyi, 

10 * Carboxyi and 4-chioro-phenyl, 

* Carboxyi and 3,4-dichloro-phenyl, 

* Carboxyi and 3-chioro-phenyl, 

* Carboxyi and 4-methyl-phenyl, 

* Carboxyi and 3,4-methylenedioxyphenyl, or 

1 5 * 1-(cyclohexyloxycarbonyloxy)-ethyloxycarbonyl and phenyl. 

3. The compound according to Claim 2 characterized in that the compound is salified by an organic or 
mineral base. 

20 

4. A therapeutic composition characterized in that the composition contains at least one compound of 
formula I or one of its addition salts in a therapeutically effective quantity, in combination with a 
physiologically acceptable excipient. 

25 



5. The use of a compound of formula I as an angiotensin II antagonist agent to obtain a preventive or 
curative medication for high blood pressure, circulatory disorders and glaucoma. 

30 



6. An intermediate compound, useful in the synthesis of a compound according to Claim 1, 
characterized in thai the intermediate compound is an imidazole-5-carboxyfic acid of formula: 



42 



2707641 



5 




O 



in which Rs represents an ethyl group, an n-pentyl group, a benzyl group or a group of 
W formula CHR3-O-COR4 in which R3 represents a hydrogen atom or a methyl group and R4 represents 
a C1-C5 linear or branched alky! group, a C2~Ce finear or branched alkoxy group or a Cs-Ce 
cycloalkyloxy group. 

15 

7. An intermediate compound, useful in the synthesis of a compound according to Claim 1, 
characterized in that the intermediate compound is a tetrazol-5-amine of formula: 




25 

in which Ar' represents a 2-thienyl group, a 2-furanyl group or a phenyl group substituted by 
one of the following groups: 4-methoxy, 4-trifluoromethyl, 4-cyano, 4-dimethylamino, 4-benzyloxy, 
4-(1 -methylethyl); 4-phenyl, 3,4-methylenedioxy, 4-trifluoromethyloxy, 3,4-dichloro. 

30 8. A process of preparation of a compound according to Claim 1 characterized in that: 

a) one cause to react a compound of formula 
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5 




QD 

in which 

10 - Ri represents an n-propyl or n-butyl group, 

- R' represents a C0 2 R'2 group in which R' 2 represents 

- a CrCs linear or branched alkyl group, 

- a benzyl group, or 

- a group of formula -CHR 3 ~0-CO-R 4 in which R 3 represents a hydrogen atom or a 
15 methyl group and R4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or branched 

alkoxy group, or a C 5 -C 6 cycloalkyloxy group, 



with a compound of formula: 



20 



25 



H— I 




in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following groups or atoms: 
methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, trifluoromethyl, 

30 N,N-dimethylam:no or methoxycarbonyl, 

* a 3,4-(methylenedioxy)phenyl group, 

* a 3-furanyl group, 

* a 2 thienyl group, or 

* a 2 naphtyl group, 

35 to form an amide bond, in an organic solvent and in the presence of a catalyst, at a temperature 
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between ambient temperature and the reflux temperature of the reaction medium, under atmospheric 
pressure, for 0.5 to 24 hours, and to obtain a compound of formula: 

Ar ' 



10 




sn 



in which Rn FT and Ar' have the same meanings as above; and, 

15 

b) if necessary, the compounds of formula V thus obtained are subjected to the following 
treatments: 

(i) a compound of formula I 1 is saponified, in which at least one of the R' and Ar' groups 
20 represents or contains an alkoxycarbonyl group, in the presence of a strong base in dimethoxyethane 

or an alcohol to obtain a compound of formula I in which at least one of the R and Ar groups 
represents or contains a COOH group, or 

(ii) a compound of formula I" is deprotected, in which R' represents a benzyloxycarbonyl 
25 group in the presence of a catalyst to obtain a compound of formula 1 in which R represents a COOH 

group, then 

(iii) one acylates an arylsuftonamide of formula: 
30 H 2 .N«S0 a 




35 



or one acylates the 5-amino-tetrazol of formula: 
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N^\ H 

by a monoacid of formula I obtained in the previous step (i) or (ii), in which R represents a 
COOH group and Ar has the same meanings as above for Ar* in formula III, to obtain a 
compound of formula I in which Ri and Ar have the same meanings as above and R represents 
a 2-chiorophenylsulfonylaminocarbonyl group or a (tefrazol-5-yl)-aminocarbonyl group. 
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4) Composes de l'imidazol-5-carboxamlde, leur procede de preparation leurs intermedia ires et leur utilisation 
en therapeutlque. 

(§7) La presente invention conceme les imldazolecarboxa- 
mTdes de formule: 



s 

o 

CM 
DC 




dans laquelie ies groupes R, R 1 et Ar sont definis comme 
indiaue dans la description, 

Elle conceme egalement leur procede de preparation et 
leur application en therapeutique en tant qu'agents antago- 
nistes de I'angiotensine II, utiles dans ie traitement de i'hy- 
pertension, des desordres circulatoires et du glaucome. 
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POMAINE DE L'INVENTiON : 

La presents invention concerne des nouveaux composes de ['imidazol-5- 
10 carboxamide, leur proc£de" de preparation et leur utilisation en theYapeutique en tant 
quMngrgdients actifs utiles dans ie traitement de ^hypertension, des desordres 
ctrculatoires et du giaucome, 

15 ART ANTERfEUR : 



On connaTt dt§ja de [a literature un certain nombre de deYives de {'imidazole 
20 antagonistes de Pangiotensine II et utilisables en tant qu'agents antihypertenseurs. 
Les demandes EP-A-253 310 et EP-A-324 377 de"crivent des d£riv<*s de I'imidazole 
comportant de nornbreuses possibiiites de substituants parmi Jesquels une chatne 
insaturge ou des derives d'acide en position 5 du cycle imidazole. Les demandes de 
brevet EP-A-403 158, EP-A-4G3 159, EP-A-425 211, EP-A-535 463, EP-A-535 465 
25 et DE-A-41 32632 dScrivent egaiement des acides imidazolyl-alkfinofques portant une 
chaTne insatun§e en position 5 du cycle imidazole; La demande WO-A-91/00277 
d6crit des imidazoles substitutes portant une fonctfon aldehyde en position 5 du cycle 
imidazole. La demande EP-A-427 463 d£crit des denves substituSs N-(imidazolyi) 
alkyialanine portant un reste amino-acide en position 5 du cycle imidazole. La 
30 demande EP-A-437 103 demerit des derives de IMmidazole-5-(a[kyi)carboxamide 
substitues par des chaines carbonges. La demande EP-A-503 785 de"crit des derives 
de !*acide 1-{biph6nyl-m6thyl)-imidazole-5-carboxylique substituSs en position 4 du 
cycle imidazole. La demande JP-A-89 113 372 dScrit des denves de rimidazole-5- 
carboxamide doues de propri£t6s fongicides. 

35 
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BUT DEL' INVENTION : 



Aucun de ces documents anteneurs ne decrit ni ne suggere des denvSs de 
rimidazofe-5-carboxamide dont la fonctian amide est substitute sur {'azote par un 
groupement te"trazoiyle. N s'est aveVe que de tels derives montraient une exceilente 
activity antagoniste de Pangiotensine II. La pre*sente invention propose done des 
derives de l f tmidazale-5-carboxarnide portant un groupement te~trazolyle en tant que 
substituant de fa fonctian amide. 



OBJET DE L T INVENTION r 



Les composes de Invention sont caracte"rise*s en ce qu'ils sont choisis parmi 
i r ensemble constitue" par : 

(i) les imidazole-5-carbaxamides de formuie : 




CO 



dans faqueiie : 



- Ri represente un groupe n-propyie ou n-butyle, 

- R represente : 

* un groupe CO2R2 dans lequel R2 represents : 



- f T atome d'hydrogene, 

- un groupe alkyle en CrC 5 Jineaire ou ramifid, 

- un groupe benzyfe, 
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- un groupe de formule -CHR3O-CO-R4 dans iequel R 3 
reprSsente un atome d'hydrogSne ou un groupe m<§thyfe et R 4 reprSsente un groupe 
alkyle en C r C 5 fin^aire ou ramify, un groupe afkoxy en C 2 -C 6 lineaire ou ramifiS, ou 
un groupe cycloalkyloxy en C 5 -C 6r 

* un groupe 2-chloro-ph^nyl-sulfonylamino-carbonyie, ou 

* un groupe t6trazol-5-yf-amino-carbonyle r 
- Ar repr6sente : 

un groupe phenyls SventueJJement substitu£ par un ou plusieurs 
des atomes ou groupes sutvants : methyle, 1-m(§thyl-6thyle, phSnyie, chloro, cyano, 
mSthoxy, benzyfoxy r trifIuorom<§thyioxy, trifluoromSthyle, N,N-dim£thyl-arnmo, 
carboxyle, mSthoxycarbonyie, 

* un groupe 3 f 4-methy!6nediaxyph(§nyfe, 

* un groupe 3-furanyie, 

* un groupe 2-thtenyle, ou 

* un groupe 2-naphty!e ; et 

{ID ieurs sels d'addition avec des bases morales ou organiques. 

L'invention concerne ggalement ('utilisation en thSrapeutique de ces composes et 
leur proc6d£ de preparation, 

DESCRIPTION DETAiLLEE DE L r INVENTION • 



Par groupe atkyfe en C r C 5 lineaire ou rarnifte, on entend ici un groupe aikyle a 
chaTne hydrocarbon^, linSatre ou ramiftee comportant jusqu'a 5 atomes de carbone. 
Par groupe aJkoxy en C 2 -C 6 Hn<§aire ou ramiM on entend ici un groupe atkoxy dont 
la chaine hydrocarbon^ est iinSatre ou ramiftee et comporte 2 k 6 atomes de 
carbane. 

Par groupe cycioalkyloxy en C 5 -C 6 on entend ici un groupe cydopentyioxy, 
cyclopentylmSthoxy ou cyclohexyloxy, 

Parmf ies sels d'addttion avec fes bases morales et organiques, on pn§f6rera les sels 
d'addition formes avec i'hydroxyde de sodium, I'hydroxyde de potassium, 
Thydroxyde de magnesium, I'hydroxyde de calcium, I'hydroxyde de lithium, la lysine, 
la cystine, l T arginine f la monoSthan Diamine, ia meglumine, la bStaine, la 
dtethylamme et ia dfcyclohexylamine. 
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Les composes preTeYes de ['invention sont les composes de formule I dans laqueiie : 

- R-j represente un groupe n-butyle, 

- R represente un groupe carboxyle, un groupe methoxycarbonyle ou un 
groupe 1 -(cycfohexyloxycarbonyloxylethoxycarbonyle, 

- Ar represente un groupe 2-thienyle, un groupe 3-furanyle ou un groupe 
phenyls eventuellement substituS par un atome de chfore, un groupe methyie, un 
groupe m£thoxy, ou un groupe 3,4-methylenedioxy, 

ainsi que les sels correspondants obtenus par reaction avec une base orgamque ou 



Les composes de formule I seion {'invention peuvent etre prepares sefon un proce~d<§ 
caracterise" en ce que : 

a) on fait reagir un compost de formule ; 



- Ri represente un groupe n-propyle ou un groupe n-butyle, 

- R' represents un groupe C0 2 R'2 dans lequef R' 2 represente 

- un groupe alkyle en CrC 5f tfneaire ou ramifte, 

- un groupe benzyie, 

- un groupe de formule -CHR3-O-CO-R4 dans lequel R 3 represente un 
atome d'hydrogene ou un groupe methyie et R 4 represente un groupe 
alkyle en C r C 5r lineaire ou ramifie, un groupe alkoxy en C 2 -C 6 , 
lineaire ou ramifie, ou un groupe cycloalkyioxy en C 5 ~C 6 



minerale. 




(II) 



dans iaquelle 



avec un compose de formule : 
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■Ar' 



H — 3 



(in) 



dans laquelie Ar 1 reprGsente : 

* un groupe phe~nyle (Sventuelfement substitue" par un ou plusteurs des 
atonies ou groupes suivants : mSthyle, 1 -methyl-ethyle, phenyle, chloro, cyano, 
methoxy, benzyloxy, trifiuorom^thyloxy, tnfluororntSthyle, N r N-dtmdthyIamino ou 
m£thoxycarbonyle, 

* un groupe 3,4-m6thyfenedioxy-phenyle, 

* un groupe 3-furanyle, 

* un groupe 2-thtenyJe, ou 

* un groupe 2-naphtyie, 

pour former une liaison amide, sefon une methods connue en soi, dans un solvant 
organique, comme par exempie le tStrahydrofurane ou le dim6thyiformarnide r et en 
presence d'un catalyseur d f un type connu pour former des liaisons peptidiques, 
comme par exempie le l,1 f -carbonyl-diimidazole (C.D.I) ou le N,N'~ 
dicyclohexylcarbodiimide iD,C,C], a une temperature comprise entre la temperature 
ambiante (15-25°C} et la temperature de reffux du milieu r^actionnel sous la pression 
atmosph£rique, pendant 0,5 a 24 heures, et obtenir un compose" de formule: 




d') 



dans laquelle R-|, R r et Ar* ont tes significations indiquSes ci-dessus ; et f 



b) si n£cessatre, les composes de formule V ainsi obtenus sont soumis aux 
traitements suivants: 
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{i) on saponifle un compost de formule V dans laquelle Tun au moms des groupes R 1 
et Ar' repr&sente ou contient un groupe alcoxycarbonyle, selon une methode connue 
en sot, notarnment en presence d'une base forte comme par exemple une solution 
aqueuse d'hydroxyde de sodium ou de potassium, dans ie dimgthoxyGthane ou un 
alcool comme par exemple le methanol, pour obtenir un compost de formule I dans 
laquelle Tun au moins des groupes R et Ar reprGsente ou contient un groupe COOH, 
ou 

ill) on dt§prot6ge un compost de formule V dans laquelle R" reprgsente un groupe 
benzyloxycarbonyl selon ies rnSthodes connues de Thomme de Tart, notarnment par 
hydrog£nation catalytlque en presence d f un catalyseur tef que du charbon palladia, 
pour obtenir un compost de formule I dans laquelle R represents un groupe COOH ; 

{iii) on acyie une arylsulfonamide de formule : 



par un monoacide de formule I obtenu selon Tun des stades (i) et (ii) pr^cddents, 
dans laquelle R represents un groupe COOH et Ar a Ies significations indiquGes ci- 
dessus pour Ar 1 dans la formule III r selon une methode connue en soi, notarnment 
en presence d'un r^actif de couplage comme par exemple le N,N- 
dicyclohexyicarbodiimide ou le chlorhydrate de 1-(3-dim6thyIaminopropyl)-3- 
dthylcarbodiimide, pour obtenir un compost de formule I dans laquelle R-j et Ar ont 
Ies significations Indiqu^es ci-dessus et R represente un groupe 2- 
chloroph£nylsulfonylaminocarbonyle ou un groupe {t£trazol-5-yl}-aminocarbonyle. 

En variante on peut egalement obtenir Ies composes de formule r ci-dessus 
selon un proc6d£ caract£ris6 en ce que : 




ou le 5-amino-t£trazole de formule ; 
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(t) on fait reagir un compose de formule n avec un agent ha[og£nant comme par 
exemple le chlorure de thionyle pour obtenir le chlorure d'acfcle correspondant, puis 

(ii) on fait reagir ledtt chlorure d'acide avec un compose" de formule m, en presence 
d f une base mineYale comrne par exemple i' hydrogen oca rbonate de sodium f ou d'une 
base organique, comme par exemple la pyridine, pour obtenir un compose" de formule 
I 1 telle que d<§crite ci-dessus. 

Pour acc<§der aux composes de formule II, on pr<5conise le proc&te suivant : 
on oxyde un compost de formule : 




dans Iaquelle represente un groupe n-propyle ou n-butyle et R 5 represente un 
groups aikyle en C-|-C 5 lineaire ou ramified un graupe benzyle ou un groupe de 
formule -CHR 3 -Q-C0-R 4 dans iaquelle R 3 et R 4 ont les memes significations que ci- 
dessus dans la formule I, selon des mSthodes connues de Thomme de Tart, comme 
par exemple par reaction avec le chlorite de sodium, en presence d'un solvant tel 
qu'un melange de 1 J-dim6thylgthanol et d'eau tamponne~ par du phosphate 
monosodique, pour obtenir un compose" de formule II dans iaquelle Ri represente un 
groupe n-propyle ou n-butyle et FT represents un groupe COaR'2 dans lequel R' 2 
repr§sente un groupe aikyle en C r C 5 , un groupe benzyle ou un groupe de formule - 
CHR 3 -0-CO-R 4 dans Iaquelle R 3 et R 4 ont les memes significations que ci-dessus. 
Les acides inrudazole-5-carboxyliques de formule II dans Iaquelle Ri represente un 
groupe n-propyle ou n-butyle et R' reprdsente un groupe ethoxycarbonyle, un groupe 
pentyloxycarbonyle, un groupe benzyloxycarbonyle ou un groupe de formule -C0 2 - 
CHR3-O-COR4 dans Iaquelle R3 et R4 ont les memes significations que ci-dessus, 
sont nouveaux et constituent Pun des objets de ('invention. 
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Les imidazoles-carboxaldShydes de formule IV dans laquelle R-! represente un groupe 
n- propyl ou n-butyl et R 5 repr§sente un groupe de formule -CHR 3 -OCO-R 4 dans 
laqueiie R 3 et R 4 ont les m&mes significations que ci-dessus, sont pr6par6s par 
reaction d'un compost de formule IV dans faqueile R t a les mSmes significations que 
ci-dessus et R 5 represente un atome d'hydrog^ne, avec un d<§riv6 halog£n6 de 
formule : 

C[-CHR 3 -0-C0'R 4 (V) 

dans laquelle R 3 et R 4 ont les m§mes significations que ci-dessus r en presence d'un 
agent alcalin, comme par exempie le carbonate de potassium ou Thydrure de sodium 
et en presence d T un soivant 

Pour acc£der aux composes de formule III, on pr^conise le proc6d£ suivant : 
{I) on fait r^agir un aldehyde de formula : 

Ar T -CHO 

dans laquelle Ar' represente : 

* un groupe phSnyle Sventuellement substitu^ par un ou piusieurs 
des atomes ou groupes suivants : m&thyle, 1 -mdthytethyie, phgnyle, chioro, cyano, 
m&thoxy, benzyloxy, trifiuoromethyloxy, triffuaromtithyle, N,N-dim6thyiamino, 
methoxycarbonyle, 

* un groupe 3 r 4-(m6thyl6nedioxy)phenyle, 

* un groupe 3-furanyle, 

* un groupe 2-thienyle, ou 

* un groupe 2-naphtyle, 

avec !e 5-amino-te'trazole pour former une arylirnine de formule : 




dans laquelle Ar* a les mSmes significations que ci-dessus ; 
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(ii) on reduit ! T arylimine ainsi obtenue seton une methods connue en soi 
comme par exemple avec de 1'hydrogene en presence d l un catalyseur, ou avec du 
borohydrure de sodium, dans un solvant comme par exemple le methanol, pour 
obtenir un compost de formule EI dans faquelle Ar' a ies mfcmes significations que 
ct-dessus. 

Les aminotetrazoles de formule IH dans laquelle Ar' represente : 

* un groupe ph£nyle substitue par I'un des groupes suivants : 
4-methoxy, 3,4-dichIoro, 4-trifluoromethyl, 4-cyano, 4-dimethylarnino, 4-benzyioxy, 
4-{1~rnethyiethyl) r 4-ph6nyl, 3,4-methyienedioxy et 4-trifluoromethyloxy, 

* un groupe 2-thienyie, 

* un groupe 3-furanyle, ou 

* un groupe 2-naphtyle, 

sont nouveaux et constituent I'un des objets de Hnvention, lis interviennent en tant 
qu'mtermediaires de synthase dans Pobtention de composes de formule I seion 
{'invention. 

L'tnvention sera mieux comprise a fa lecture des exemples de preparation suivants 
dans lesquels le terme reparation" se reffcre £ Tobtention de tout produit 
intermediate et le terme "exemple" se refere a Tobtention de tout produit de formule 
I selon Invention. Ces elements sont destines 3 iliustrer Pinvention mats ne 
sauraient en limiter la port£e. 

PREPARATION 1 

actde 4-[(2-buty|-5-formvl-1H-imidazol-1 -vl)-methvllbenzoTQue.l -cvclohexvloxvcarbo- 
nvioxvtethvl ester 

A une solution de 5,54 g (0,019 mole) d'acide 4-[(2-butyh5"formyl-1H-imidazol-1~yD- 
methyUbenzoique dans 25 ml de N,N-dimethylformamide {DMF) anhydre, refroidie a 
0°C, sous atmosphere d'azote, on ajoute 0,63 g (0,021 mole) d'hydrure de sodium 
en suspension a 80% dans Thuile min£rale. On agite 3 0°C pendant 20 minutes puis 
on ajoute goutte a goutte une solution de 4 g (0,019 mole) d'acide carbonique, 1- 
chloroethyl cyclohexyl ester (compose diester de formule V oQ R 3 est 1-chloroethyle 
et R 4 est cyclohexyloxy), dans 5 ml de DMF, puis 0,1 g {6,6, 10" 4 mole) d'Jodure de 
sodium. Le melange reactionnei est alors agite a 90° C pendant 21 h. Apr£s 
refroidissement a 0°C, on ajoute 150 ml d'eau* La phase aqueuse est acidifiee 
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jusqu'Si pH^6,5 avec de I'acide chlorhydrique 1N et extraite par de I'acState 
d'gthyle. La phase organique est lavee d I'eau, sechee sur sulfate de magnesium, 
filtree et concentre sous pression reciuite, Le residu obtenu est purifte par 
chromatographie sur silfce en eluant avec un melange toluene/acetate d T 6thyie 90/1 0 
puis 40/10 (V/V). On obtient 5,35 g (Rendement = 61%) d'une huile jaune. 

RMN 1 H (300MHz ; CDCl 3 ; ppm) 

0,79{t,3H) ; 1 ,19-1 ,63(m,12H) ; 1,61(d,3H) ; 1,82(m,2H) * 2,63(t,2H) ; 

4,54(m,1H); 5,67(s,2H) ; 6,85(q,1H> ; 7,18(d,2H) ; 7,93{d,2H> ; 7 f 94(s,1H} ; 
9,64(s,1HK 

PREPARATION 2 

acide 2-butvh1-[(4-m6thoxvcarbonvi-ph^nvl)m6thvf1-1HHmidazot-5-carboxvlique 

A une solution de 10 g (0,0333 mole) d'acide 4-[{2-butyl-5-formyl-1 H-imidazoI-1 - 
yl)m6thyIJbenzo"fque, methyl ester, dans un melange de 400 mi de tetrahydrofurane 
(THF), 400 ml de 1 ,1-dimethytethanol et 170 m! d'une solution 2 M de 2-methyl~2- 
butene dans le THF, on ajoute une solution de 30 g (0,333 mole) de chlorite de 
sodium et 30 g (0,217 mole) de dihydrog^nophosphate de sodium monohydrat6 
dans 330 mi d T eau- Le melange reactionnel est agitS a temperature ambiante pendant 
20 heures. Le volume de solvant est r£duit de 3/4 par evaporation sous pression 
rSduite. Le solide precipite est filtnS, lave" abondamment d I'eau et seche" sous vide. 
On obtient 9,72 g {Rendement = 92%) de solide blanc, 
F - 212°C 

En operant de facon analogue a la preparation 2, on obtient fes produits des 
preparations suivantes : 

PREPARATION 3 

acide 2-butvM ■r(4-ethoxvcarbonvi-phenvl)methyl1-1 H-imidazol-5-carboxvlfoue 
F = 202° C 



11 



2707641 



PREPARATION 4 

actde 2-butv[-1-r(4-pentvloxvcarbonvt-phgnvl)m§thvl1->1H^midazol-5-carboxvl?Que 
F » 168°C 

PREPARATION 5 

gcjde 2-butvh1-r(4-ph^nv(m6thoxvcarbonvl>ph^nvnm6thvn>1H-imidazol 5- 

carboxyUque. 
F = 170°C 

PREPARATION 6 

acide 2-butvl-1-rf4-f(1-(cvclohexv[oxvcarbonvloxv?6thvl)oxycarbonvl)ph^nv[)m^thv[]> 
3 H-i_mid azo 1 -5-ca rbox vl iqu e 
F = 50°C 

PREPARATION 7 

acide 1 -[(4-m6thoxvcarbonvl~ph6nvnm6thvn-2-Dropvl-1 H-fmidazol-S-carboxvlique 
F - 225°C 

PREPARATION 8 

N-(thi£n -2-vl-m£thvl ) -1 H-t&trazol -5 -a min e 

A une suspension de 2,12 g (0 f 025 mole) de 5-amino-2H-t(§trazole dans 30 ml de 
methanol anhydre, on ajoute sous atmosphere d'azote, 10 g de tamis molSculatre 
{0,3 nml r 2,52 g (0,025 mole) de triSthylamine et 2,8 g {0 r 025 mole) de thioph&ne- 
2-carboxald6hyde. Le melange reactionnel est chauffe" a reflux pendant 3,5 heures 
puis refroidi a 0°C, On ajoute alors 3 g (0,079 mole) de NaBH 4 par fractions et on 
laisse agiter pendant 3 heures £ 0°C. Le methanol est ensuite <§vapor6 sous pression 
nSdurte. Le residu est diluS avec 50 ml d'eau et filtrg. Le filtrat est lav6 k lather 
(2x25 ml) et acrdifte jusqu'3 pH « 3 par Tacide chJorhydrique concentre, Le prScipfa* 
form6 est filtr6 f Iav6 a I'eau et s£ch£ sous vide. On obtient ainsi 1,9 g (Rendement 
= 45 %) de solide blanc. 
F - 210°C 
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En operant de facon analogue k la preparation 8 r on obtient les produits suivants 
PREPARATION 9 

5 

N-(furan-3-vl-mgthy[)-1H't6trazol'5-amine 
F = 186°C 

PREPARATION 10 

10 

N-((4-m6thoxvph6nvl)m6thvl)-1H-t6trazo[-5-amine 
F = 230°C 

PREPARATION 11 

15 

N-((3>chloroph6nvl)m6thvn-1H-t^trazo[-5-amine 
F = 208°C 

PREPARATION 12 

20 

N-fnapht-2-v[-m6thvl)-1H^6trazol-5-amfn& 
F = 234° C 

PREPARATION 13 

25 

N-{(3,4-dichloroph6nvl)m6thvi>-1H-t€trazol-5-3rriine 
F = 220°C 

30 PREPARATION 14 

N-(f4-trifluorom€thvlDh^nvl)m6thvT^1H-t6trazo[-5-amine 
F « 226°C 



35 
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PREPARATION 15 

5 N-((4-cvanophgnvl)mgthvl)-1H«t4trazol-5"aminB 
F = 230°C 

PREPARATION 16 

10 N-tf4-dim6thvtam[no-phgnvnm6thy[)-lH-t6tra2o!-5-amine 
F m 213°C 

PREPARATION 17 

15 N-ff4-ph4nvlm^1hoxv-ph^nvl)m61hyI^1H-t6trazo[>5-am?ne 
F - 223°C 

PREPARATION 18 

20 N-((4-H-m6thvlgthvl)ph6nvl)mgthvl)-1H-t6trazoi^am[ne 
F = 205°C 

PREPARATION 19 

25 N-((biph6nyU4-vl?m6thyl)-1H-t^trazQl-S-am!ne 
F s= 260°C 

PREPARATION 20 

30 N-f(3,4"m6thytfenadfoxvph^nvl)m6thvn-1H-t6trazol-5-amine 
F = 220°C 
PREPARATION 21 



35 



N-{f4-tnfluorom§thvloxv-phinvf?m6thvl)-1H>tgtrazo[-5-amme 
F = 224°C 
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EXEMPLE 1 

2-butvM4(4^m6thoxvcarbonvn^ 
5-vl1-1H-imidazol-5-carboxamide 
5 A une suspension de 3,89 g (0 f 0123 mole) d'acide 2-butyM-t(4- 
(m6thoxycarbonyl)ph6nyi)mdthyl]-1 H-imidazol-5-carboxylique dans 1 90 ml de 
tStrahydrofurane anhydre, on ajoute sous atmosphere d'azote, 2,19 g (0,0135 moie) 
de 1 , 1 '-carbonyldiimidazole* Le melange rdactionnel est ports a reflux pendant 3 
heures puis on ajoute 2,45 g (0,0135 mole) de N-(thi6n-2-yI-m6thyl)-t6trazoi-5- 

10 amine. On mamtient ensuite le milieu r^actionnei & reflux pendant 3 heures, puis on 
concentre sous pression r£duite, Le n§sidu est repns avec 100 ml d'eau et acidifte & 
pH = 4 avec de 1'acide chlorhydrique 1N. Le precipite obtenu est filtr<§, rincS a I'eau 
et s6ch6 sous vide. Apres recristallisation dans l'ac£tate d'^thyle, on obtient 3,22 g 
{Rendement = 55 %) de solide blanc en fins cristaux. 

15 F = 190°C 

En operant de facon analogue a Texempie 1, on obtient les produrts des examples 
suivants : 

20 EXEMPLE 2 : 

14{4-(m6thoxvcarbonvl)Dh6nvl)m^^ 
t6trazol-5-vlj-1H-imrdazol-5-carboxamfde 
F = 191°C 

25 

EXEMPLE 3 : 

2-butvl-14f4-fm6thoxvcarbonvf)p^ 
vl]»1 H-imidazol-5-carboxamide 
30 F = 190°C 

EXEMPLE 4 : 



35 



2-butvi-1-rt4-(mgthoxvcarbonvl)ph6nvHm6thviVN-rffuran-3-vl)m6thvll-N-r-1H-t6trazol- 
5-vlJ-1 H-imidazol-5-carboxamide 
F « 200°C 
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EXEMPLE 5 s 

2-butYl-1-r(44methoxvcarbonvn^ 
5 t£trazo?-5-y[j-1 H-tmidazo?-5-c3rboxamide 
F = 209°C 

EXEMPLE 6 : 

10 2-butvi-14f44m6thoxvcarbonY0phgnv])m^^ 
t^trazol-5-vl]-1H-im?dazQl-5-carboxarnide 
F = 151°C 

EXEMPLE 7 : 

15 

2-butvl-14{4-(m£thoxvcart^ 
t4trazgl--j5-vl1-TH-!midazot-5-carboxamide 
F - 192°C 

20 EXEMPLE 8 : 

2-butvM4(4-(m6thoxvcarbonvn^ 
t6tr3Zo(-5-v[1-1H-lmidazol-5-carboxamide 
F = 204°C 

25 

EXEMPLE 9 : 

243UtvM4{4-fmethoxvcarbonvi}phe^ 
t&trazoi-5-vl]-1H-imldazol-5-carhoxamide 
30 F — 194°C 

EXEMPLE 10 : 



35 



2-b^tvl-14^4-fmgthoxvcarbonvl^ph6^vHmgthvl^N4(napht^vl)m6thv^-N-^1H^ 

t^trazo[-5-vn-1H-imidazo[-5-carboxamide 

F = 206*C 
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EXEMPLE 1 1 : 

2-butyl-1-rt4-{m6thoxvcarbonvn^ 

1 H-t<§trazo[-5-vi1-1 H-imidazoI-B-carboxarnide 

F = 213°C 

EXEMPLE 12 : 

2~butvi-T4(4-fm6thoxvcarbonvn^ 

N-M H-tetrazol-S-ylH H-imidazot-5-carboxamide 

F = 192*C 

EXEMPLE 13 : 

2-butvM4(4-rm6thoxvcarbonvll^ 
phenyl)methvlVN4-lH-^^ 
F = 170°C 

EXEMPLE 14 : 

243utvl-1-r(4-(m£thoxvcarbonvnD ^ 
m4thvi]-N-r-1H^6trazo[-5-vn-1H-imida2ol-5-carboxamide 
F = 202°C 

EXEMPLE 15 : 

2-butvj-14(4-(m6thoxvcarbonvl)Dh^nvl)m6thvn-N4f4-cvanQph6nv[)m^thvlT-N-r-1H> 
t6t razo I -5 -vfl - 1 H -?m tdazol -5-car b oxa mide 
F = 220°C 

EXEMPLE 16 : 

2-butvl-14{4-(m6thoxv ca^^ 

N-[-1H-^trazol-5>vn-1H-fmidazol-5^arboxamid& 
F ^187°C 



17 



2707641 



EXEMPLE 17 : 

2-butYi-H(4-(m6thoxvcarbo^ 
t^trazo[-S-vn-1H-imtd azoI-5-carbQyamrrfft 
F = 170°C 

EXEMPLE 18 : 

2-butyl-l-r(4^m6thoxvcarbonvnDh ^ 

mgthvU-N-M H-tfitraml- H-vll-1 H-imida zol-5-carhnxamirfR 

F = 200 °C 

EXEMPLE 19 : 

2-butyM4(4-(m6thoxvcarbonv»oh ^ 

m§thyl1-f\f-r-1H-t6trazol-5-vl1-1HHni;dazof^5-carboxamirfp 
F = 191°C 

EXEMPLE 20 : 

2-butvl-1^(4-(m6ihoxvcarbonvnoh«Sn v l)m6thvn-N4(3.4-m^thvtfe ned[oxvDhgnyf)- 

m6thvl]-N4-1H-t6trazQl- 5-vn-1H^midazol-5>carboxam;d g 

F = 210°C 

EXEMPLE 21 : 

2-butY)-1-r(4-{ethoxvcarbonvl)^^ 
vll-l H-imidazol-5-carboxamfde 
F = 165°C 

EXEMPLE 22 : 

2-butYt-H(4-<6 thoxYcarbonyi)p he ^ 
1 H-imidazoj-5-carboxamrde 
F = 184°C 
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EXEMPLE 23 : 

2*but Y [-H(4~(pentYroxycarb^ 
-1 H-imldazol-5-carboxamids 
F 181°C 

EXEMPLE 24 : 

2-butvM4(4~(pentvloxvcarbonvnp ^^^ 
1 6tf,azol>-5-vl]-1H-rmida2Ql-5-carbQxamide 
F = 191°C 

EXEMPLE 25 : 
2-butYl-W<4-(phfay lm6^^ 

m6thvlT-N41 H-tgtrazol-5-vlM H-imidazoi-S-carboxamirte 
F = 203°C 

EXEMPLE 26 : 

2~butyM-r(4-(ph6nyfm6thoxv^ 

[1 H-t6trazol-5-vlM H-imidazoI-5-carboxamide 

F = 133°C 

EXEMPLE 27 : 

2j3mYM-r{4-(1-{cYcto^ 

[ph6nvlmgthvl1-N-n H-t6trazol-5-v)1-1 H-imTdazol-5-carboxamide 
F = 130°C 
EXEMPLE 28 : 

2-butvf-1-r(4-f1-{cvclohexvioxvca rboriv[oxv)ithvloxvcarbonvl)ph§nvi)rn^thvl1-rJ4(4- 

chlQroph^nvf)m6thvn-N-r iH^6trazQU5-vl1-1HHmrdazoh5-carhoxamiHfl 

F - 164°C 
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EXEMPLE 29 : 

2-butyM-K4-(hydro^ 
S-vlMH-imidazol-B-carboxamids. 

A une suspension de 1,64 g (3,4.1 0^ 3 mole) de 2-butyM-[(4^ 
{me-thoxycarbonyl)phenyt}methyn^ 

imidazol-5-carboxamide, dans 70 ml de methanol, on ajoute 0,6 g {15.10* 3 mole) 
d'hydroxyde de sodium en solution dans 6 mi d'eau, puis on chauffe a 60°C 
pendant deux heures. On concentre sous pression rgduite, puis Je rfeidu est 
solubilIs§ dans de I'eau. On acidifie par de Tactde chlorhydrique IN jusqu'a pH = 
4,5. Le sollde obtenu est filtre\ fav<§ a 1'eau et seche" sous vide en presence 
d'anhydrtde phosphorique. Le produtt brut est recristaii is e" dans le methanol. On 
obtient 1 ,25 g (Rendement = 78 %) sous forme de cristaux blancs. 
F = 220°C 

En operant de facon analogue a I'exemple 29, on obtient les produits des exempJes 
suivants : 

EXEMPLE 30 : 

H(4-{hYdrox Y carbonyl )phenvl) m^^ 
5-vfM H-imidazolS-carboxamide 
F = 243°C 

EXEMPLE 31 : 

2-butYf-Hf4-{hydroxyc arbonvl)p hen ^ 
1 H-lmidazol-5-carboxamide 
F = 205°C 

EXEMPLE 32 : 

2-butYl-Hf4-(hvdrox Y c arbonY l )p h6n v i ) m^^ 

S-vH-IH-imldazol-S-carboxamirie 

F = 221 °C 
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EXEMPLE 33 : 

2~butyl-H(4-(hYdroxYC3rbo ^ 
5 t6trazo^5-vl T-1H-imidazQU5>carboxamiri g 
F » 180°C 

EXEMPLE 34 : 

10 2-fautYt-1-K4-(hydroxy^ 

t6trazof-5-vt1 -1H-irnidazol»5-carboxamHfi 
F = 215°C 

EXEMPLE 35 : 

15 

2-butyt-1-K4-( hYrfroxYcarbo 

t^trazol-5-vn-1 H-imidazol-5-carboxamrdfe 
F = 214°C 

20 EXEMPLE 36 : 

2~butYl-1-rf4-(hYdrQXYcarbonY[)ph6nvnm^h vn-N4f4^hloroDh6nvi)m^thvl1-N-r-1H- 

t<hrazol-5-vl1-1H -imidazol-5-cafboxam?dfi 

F = 180°C 

25 

EXEMPLE 37 : 

2-butYH-r(4*(hYdroxvcarbonvnph(§nvn^^ 
t6trazoi-5-vlM H-imidazDl-5-carboxamidR 
30 F = 184°C 

EXEMPLE 33 ; 



35 



2-but Y M-r(4-<hYdroxvc3rbonvnph6n^ 

5-vl]~1H-i midazol-5-carboxamide 

F = 222°C 



21 



2707641 



EXEMPLE 39 : 

2-butYl-14r4-(hvdroxvcarbonvnD^ 
t6trazol-5-viMH-imidazol-5-carboxamide 
F - 175°C 

EXEMPLE 40 : 

2-butyM4{4-(hvdroxvcarbonvl)p h<^ 

N-M H-t6trazol-5-vll-1 H-imidazof-5-carboxamide 

F « 215°C 

EXEMPLE 41 : 

2~butvl-1 >r(4-{hvdroxvcarbonvnDh6nvl)m6thvl]-N4f4-fN,N-dim6thvl- 
amino}ph^nvi)m6thvn-N4-1H-t6trazol-5-vfI-1H-imrdazol-5-carboxamtde 
F = 190°C 

EXEMPLE 42 : 

2-buty[-1-f(4-<hydroxvca^^ 

m6thvn-N4-1H^trazol- 5-vl]-1H-imidazor-5-carboxamtdfi 
F = 260°C 

EXEMPLE 43 : 

2-butvM^{4Mhvdroxvcarbonvltph^ 
r-1H-t6trazor-5-vll-lH-imidazol-5-carboxamide 
F =244°C 

EXEMPLE 44 : 

2 dbutyM-H4-thvdroxv^^^ 
tfetrazol-B-vlMH-imidazol-S-carboxamide 
F ~ 225°C 
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EXEMPLE 45 : 

2rbutYM4f4-(hvdroxvcarbonvn^ 
M4-TH-te^razo[-5-vlMH-tmidazol-5"Carhoxamide 
F = 267°C 

EXEMPLE 46 : 

2>butvt-1-f(4-(hvdroxvcarbonvl?Dhgnvl)m6thvi^N^n4-ftrffluQrom6thvloxv)ph^nvf) 
mgthvll-N-M H~t6trazol-5-vll-1 H-imidazoI-5-carboxamide 
F = 204° C 

EXEMPLE 47 

2-butv[-14(4-(hvdroxvcafbonvnDh6nvnm^thvn-N>r(3.4-m6thvl^nedioxvDh6nvl) 
m^thy[I"N-nH-t6trazof-5-v[1-1H-imidazol-5-carboxamide. 

A une solution de 1,5 g (2,5.10-3 mofe) de 2-butyM -[(4- 
(ph6nylm6thoxycarbonyf)ph^ny[}mdthy[I-N-[(3 r 4-m§thyfen6dioxyph6nyi)m6thyI]-N' 
[1H-t^trazoi-5-yl]-1H-imidazol-5-carboxamide dans 40 ml de dimethylforrnarnide, on 
ajoute sous atmosphere d'azote 0,15 g de charbon palladia S 10 %. La suspension 
est agit6e ensuite sous atmosphere d'hydrogene pendant 4 heures, sous une 
pression de 3,5-1 0 5 Pascals. On limine le cataiyseur par filtration. On ajoute 
ensuiste de I'eau au filtrat, puis on ajoute une solution 1N d'hydroxyde de sodium 
pour amener a pH aicalin. On extrait avec de ['acetate d^thyle puis on acidifie la 
phase aqueuse avec de I'acide chlorhydrique 1N, jusqu'a pH - 4. Le produit 
prScipite et on filtre et lave & Teau, Apres recrtstalitsation dans Palcoot isopropylique 
on obtient 0,18 g de cristaux blancs (Rendement ~ 14 %). 
F = 166°C 

En operant de facon analogue a Pexemple 47 on prepare le produit de Texempie 
suivant : 



23 



2707641 



EXEMPLE 48 : 

2-butYl-1'[(4 ^hYdroxvcarfaonvnphgnvnmgthvll-N4(4-cvanoph6nv[)rn6thvf]-N-r-1H- 

te^razol-B-vlMH-imldazol-B-carboxamide 

F = 263°C 

EXEMPLE 49 : 

2-butvl-W(4-(2-chlor oph6^ 

m6thvl]-N- M H-t6trazol-5-vll-1 H-imidazohS-carboxamide 

On met en suspension 0,63 g (l f 35.10' 3 mole) de 2-butyH -[{4- 
(hydroxycarbonyl)phe^yl)me^hyl]-N-[^ 

imidazoj~5-carboxamide, dans 30 ml de chlorure de methylene. On ajoute ensuite 
success? vement 0,5 g (4.1G" 3 mole) de 4-dim6thy!aminopyridine, 0,39 g (2. TO" 3 
mole) de 2-chlorobenzenesulfonamide et 0,39 g chlorydrate de 1-{3- 
drm6thyIammopropyl)-3-6thy1carbodiimrde, Le milieu reactionnel est agit<§ £ 
temperature ambiante pendant 1 0 heures puis on Svapore le chlorure de methylene 
sous pression r^dufte. On reprend le resrdu a I'eau puis on acidifie jusqu'a pH = 3 
avec de I'acide chlorhydrique 1N. Le precrpite" est ftltr<§, lave" & I'eau et a I'gthanol. On 
le recristaiiise dans un melange e^hanoknSthanol, On obtient 0.53 g (Rendement « 
61 %) de solide bianc. 
F = 250°C. 

EXEMPLE 50 : 

2-butyM-r(4-(nH~te^razol-5-vl)amino 

11 H-tStrazol-B-vIM H-im?dazol-5-carboxamide. 

On ajoute 130 mg {0,8. 10" 3 mole) de 1-1 r -carbony[diimidazole a une solution de 
320 mg (0,69.1 0" 3 mole) de 2-butyl-l-[(4-(hydroxycarbonyI)ph6nyl)m^thyl]-N- 
[phe*nyime^hyJ]-N-M H-t6trazol-5'yl]-1H-imidazol-5-carboxamide ( dans 20 mf de 
tStrahydrofurane et 2 ml de dime^hylformamrde. On porte le milieu n§actionnel a 
reflux pendant trois heures puis on refroidit jusqu'a temperature ambiante. On ajoute 
alors 586 mg (0,69, TO" 3 mole) de 5-aminot(§trazo!e, On porte le milieu reactionnel a 
reflux pendant 4 heures puis on laisse revenir & temperature ambiante pendant la 
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nuit. On evapore les soivants sous presston rSduite, on reprend le re"sidu avec de 
I'eau puis on acidifie a pH = 3 avec de I'acide chlorhydrique IN. Le produit precrpite" 
est ffltrd, lav§ a I'eau et sdchg. On le recristallise dans le methanol. On obtient 230 
mg (Rendement = 64 %) de solide blanc. 
F - 202°C. 

On a regroup^ dans ies tableaux I h VI survants un certain nombre de composes 
sefon [invention. Dans ies tableaux les symboles utilises ant les significations 
suivantes : 



n-Pr = -CH 2 -CH 2 -CH 3 



i-Pr = -CH(CH 3 ) 2 



n-Bu = -CH 2 -CH 2 -CH 2 _CH 3 



n-Pent - -<CH 2 ) 4 -CH 3 



DMA - -N(CH 3 ) 2 



Ph = phenyl 
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Tableau I 




PREPARATION 


Ri 


R' 


f(°C) 


2 


n-Bu 


C0 2 CH 3 


212 


3 


n-Bu 


C0 2 C 2 H 5 


202 


4 


n-Bu 


C0 2 -n-Pent 


168 


5 


n-Bu 


C0 2 -Bn 


170 


6 


n-Bu 


C0 2 -CHEC 


50 


7 


n-Pr 


C0 2 CH 3 


225 
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Tableau II 




PREPARATION 


Ar' 


F(°CJ 


8 


s 


210 


9 


b 


186 


10 




230 


11 


cx 


208 


12 




234 


13 


CI 


220 


14 | 


-0~> 


226 
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Tableau II (suite) 



5 





PREPARATION 


Ar' 




10 


15 


— <f^~CN 

\ — / 


230 




16 


^ N(CH,) 2 


213 


15 


17 


\ — / 


223 j 




18 




205 


20 


19 


-cm 


260 




20 




220 


25 


21 


<^^>— ocp 3 


224 
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Tableau IH 




15 


EXEMPLE 




R 


Ar 


R°C) 




1 


n-Bu 


C0 2 CH 3 




190 


20 


2 


n-Pr 


C0 2 CH 3 




191 




4 


n-Bu 


C0 2 CH 3 




200 


25 


10 


n-Bu 


C0 2 CH 3 




206 




21 


n-Bu 


C0 2 C 2 H 5 




165 


30 | 


22 


n-Bu 


C0 2 C 2 H 5 


Ph 


184 
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Tableau in (suite) 



5 





EXEMPLE 




R 


Ar 


R°C) 


10 


23 


n-Bu 


C0 2 -n-Pent 


Ph 


181 




24 


n-Bu 


C02-n-Pent 




191 


15 














25 


n-Bu 


C0 2 -Bn 




203 


20 


26 


n-Bu 


C0 2 -Bn 


— \ — ° N 


133 




27 


n-Bu 


C0 2 -CHEC 


Ph 


130 


25 


28 


n-Bu 


C0 2 -CHEC 




164 
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EXEMPLE 


Ra 


F(°C) 


3 


H 


190 


5 


4-OCH 3 


209 


6 


2-Ci 


151 


7 


3-CI 


192 


8 


4-CI 


204 


9 


4-CH3 


194 


11 


3,4-diCi 


213 


12 


4-CF3 


192 


13 


4-DMA 


170 

■ J 
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TABLEAU IV (suite) 



5 



10 



20 



EXEMPLE 


Ra 


R°C) 


14 


4-0-Bn 


202 


15 


4-CN 


220 


16 


4-i-Pr 


187 


17 


4-Ph 


170 


18 


4-C0 2 CH 3 


200 


19 


4-OCF 3 


191 


20 


3,4-(OCH 2 -0) 


210 



25 



35 
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Tableau V 




EXEMPLE 


Ra 


F(°C) 


31 


H 


205 


33 


4-OCH 3 


180 


34 


2-CI 


215 


35 


3-CI 


214 


36 


4-CI 


180 


37 


4-CH3 


184 


39 


3,4-diCI 


175 


40 


4-CF 3 


215 


41 


4-DMA 


190 


42 


4-O-Bn 


260 
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TABLEAU V (suite) 



EXEMPLE 


Ra 


F(°C) 


43 


4-i-Pr 


244 


44 


4-Ph 


225 


45 


4-C0 2 H 


267 


46 


4-O-CF3 


204 


47 


3,4-{0-CH 2 -0) 


166 


48 


4-CN 


263 
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Tableau VI 



5 



10 




I 



15 


EXEWIPLH 


R 1 


At 


R 2 


F(°C) 




29 


n-Bu 




OH 


220 


20 












30 


n-Pr 




OH 


243 


25 


32 


n-Bu 


b 


OH 


221 




38 


n-Bu 




OH 


222 


30 












49 


n-Bu 




OCSA 


250 




50 


n-Bu 


Ph i 


TA 


202 


35 
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10 



15 



20 



25 



30 



Les produits selon Pinventton sont des inhibiteurs des effets de rangiotensine H. 

L'act?vit6 des composes selon Invention comme antagonistes du rScepieur 
vasculaire de 1'angiotensine II a <§t£ 6valu6e par leur efficacit6 a antagoniser la 
r«§ponse contractile induite par 1'angiotensine II dans des anneaux isotes d'aorte de 
lapin, Les anneaux sont suspendus dans un batn de Krebs-Henseleit malntenu 3 
37 °C et af§r<§ par un melange 0 2 /C02 {95/5, V/V) puis 6t\r£s & une tension de repos 
de 2g. Apr£s une heure de repos, on provoque une contraction par rangiotensine H 
(3.1CT 9 M) en presence du produit d tester pr6incub6 pendant 15 minutes* La 
concentration {exprimSe en nanomolej de produit & tester produisant une inhibition 
de 50 % de la nSponse contractile (IC5Q) est calcutee 3 partir de la courbe 
concentration-re"ponse. Les rSsultats obtenus avec un certain nombre de composes 
selon ['invention sont regroup^s dans le tableau VIL 

Les composes selon {'invention ont 6t6 testes chez ie rat normotendu conscient pour 
leur propension a inhiber une nSponse pressive induite par rangiotensine IL Les 
composes selon ('invention ont 6t6 administnls oraiement & la dose de 3 mg/kg. Les 
rGsultats sont exprimSs en % maximum d'inhibition de la nSponse pressive a 
rangiotensine II (Tableau VIII), 

A titre de comparison, les tests d'activitS pharmacologique ont 6X6 faits 6ga(ement 
avec un produit de reference connu et pn§sent<§ comme 6tant un inhibiteur pr€f€r6 de 
rangiotensine II dans la demande de brevet EP-A-425 21 1, et appeig "Z" dans les 
tableaux qui sufvent, ce produit Z ayant pour formule : 
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Tableau VII 



5 





EXEMPLE 


*c 50 ui<r 9 m> 


10 








29 


1,7 




o i 


2,2 




32 


2,0 


15 


33 


0,5 




34 


3,2 




35 


1.6 




36 


0,4 




37 


1,7 


20 


38 


5,2 




39 


1,0 




41 


4,6 




49 


2,7 




50 


2 r 1 


25 


Z 


6,2 



35 
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Tableau VIII 



EXEMPLE 


% inhibition 


1 


47,9 


3 


54,7 


29 


61 r 8 


31 


72,7 


Z 


22,0 
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La lecture des n§suftats des tests pharmacologiques dans ies tableaux VII et VIII 
montre que les produits selon invention presentent one activity Inhibitrice des effets 
de I'angiotensine H nettement supeVieure au produit de Terence Z. 
Les produits selon Invention sont utiles en therapeutique dans le traitement ou la 
prevention de V hypertension artenelle, du glaucome, des desordres circuiatoires, des 
restenoses consecutives aux angioplasties, des developpements de lesions 
athemmateuses ou fibrinoproilfeSratives, des nephropaties et retinopathies d'origine 
diabStique, de I'infarctus, de 1'angor et pour I 'amelioration de ia fonction cognitive. 

Selon I'invention on preconise une composition thSrapeutique caractdrisee en ce 
qu'eiie renferme au moins un compose de formule I ou fun de ses sels d'addition on 
quantity th6rapeutiquement efficace en association avec un excipient 
physiofogiquement acceptable. 

On preconise <*galement ('utilisation des composes de formule I ou de leurs sefs 
d'addition, en tant qu r agents antagontstes de I'angiotensine II, pour I'obtention d T un 
medicament prdventif ou curatif de Phypertension artenelle, des desordres 
circutatoires et du glaucome. 
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REVENDICATIONS 



1, Compost imidazole-5-carboxamide, caractSrise" en ce qu'il est choisi parmi 
I'ensemble constitu£ par : 

(i) les de~nves de N-(t^trazol-5-yl)-imidazol-5-carboxamide de formule : 




(I) 

dans laquelfe : 



- Rq represente un groupe n-propyie ou n-butyle, 

- R repr6sente : 

* un groupe CO2R2 dans lequei R 2 represente ; 

- Tatome d 1 hydrogens, 

- un groupe afkyie en C1-C5 frne~aire ou ramifte, 

- un groupe benzyle, 

- un groupe de formule -CHR3-O-CO-R4 dans feque! R 3 
represents un atome d'hydrogene ou un groupe m^thyie et R 4 represents un groupe 
alkyle en C r C 5 lineaire ou ramifie; un groupe alkoxy en C 2 -C 6 lin^afre ou ramffig, ou 
un groupe cycloalkyioxy en C5-C 6f 

* un groupe 2-chloro-phenyl-suifonylamino-carbonyfe, ou 

* un groupe tStrazol-S-yl-amino-carbonyle, 

- Ar repr§sente : 

un groupe phdnyle eventueflement substitug par un ou plusieurs 
des atomes ou groupes suivants : m<§thyfe, 1-mSthyWthyle, phenyls, chloro, cyano, 
methoxy, benzyloxy, trifluoromdthyloxy, trifluorom^thyle, N r N-dtrn6thyl-amino, 
carboxyle, me'thoxycarbonyie, 

* un groupe 3,4-me*thylenediQxy-phenyle, 

* un groupe 3-furanyie, 

* un groupe 2-thienyle, ou 
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* un groupe 2-naphtyle ; et 

(ii) leurs seis d'addition avec des bases mineraies ou organiques 

2. Compost selon la revendication 1 caracteYise en ce que 

- R-j represents un groupe n-butyle, 

- R et Ar repnSsentent respectivement les couples suivants : 

* carboxyle et 2-thi6ny!e, 

* carboxyle et ph<§nyie, 

* carboxyle et 3-furanyle, 

* carboxyle et 4-chlaro-ph6nyl, 

* carboxyle et 3,4-dich!oro~phenyie, 

* carboxyle et 3-chloro-phenyle, 

* carboxyle et 4-m£thyl'phenyle, 

* carboxyle et 3 r 4-m6thyl£nedk>xyph<§nyle, ou 

* 1-(cyclohexyloxycarbonyloxy}-6thyloxycarbonyle et phSnyle. 



3. Compost selon la revendication 2 caract6ris<§ en ce qu'i! est salifiS par une base 
organique ou minerals. 



4, Composition therapeutique caractSrisge en ce qu r elie renferme au moins un 
compose" de formule I ou Tun de ses sels d'addition en quantity thSrapeutiquement 
efficace, en association avec un excipient physiologjquement acceptable. 



5, Utilisation d'un compose selon la revendication 1, en tant qu'agent antagoniste de 
f'angiotensine II, pour Tobtention d'un medicament pr§venttf ou curatif de 
I'hypertension artenelle, des desordres circulatoires et du glaucome. 



6, Compost interme§diaire, utile dans la synthase d'un compost selon la 
revendication 1, caractSrise- en ce qu'il s'agit d'un acide imidazol-5-carboxylique de 
formule : 
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•COOH 



o 



dans iaquelie R 5 represente un groupe ethyle, un groupe n-penty!e f un groupe 
benzyle ou un groupe de formule CHR3-O-COR4 dans Iaquelie R 3 represente un 
atome d'hydrogene ou un groupe mgthyfe et R4 represente un goupe aikyle en C^- 
Cg lineaire ou ramifiS, un groupe aikoxy en C2~C 6 lineaire ou ramify ou un groupe 
cycloalkyloxy en Cs-Cq. 

7, Compost interm^diaire, utile dans la synthese d'un compost selon la 
revendication 1, caractensS en ce qu'il s'agit d'une tetrazo!e-5-amine de formule : 



dans Iaquelie Ar' represente un groupe 2-thi6nyie, un groupe 2-furanyIe ou un 

groupe phenyfe substitue" par Tun des groupes suivants : 4-m<§thoxy, 4- 

trifluoromSthyle, 4-cyano, 4-dim6thylamino, 4-benzyloxy, 4-(1-m£thy!6thyl); 4- 
phenyle, 3,4-mi§thylenedioxy f 4-trifiuorom6thyloxy, 3,4-dichforo> 

8. ProcSde" de preparation d'un compost selon la revendication 1 caracteYise* en ce 
que : 



H — ] 




a) on fait reagir un compost de formule 
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COOH 



(ii) 



dans laquelle 

- R-j represente un groupe n-propyle ou un groupe n-butyle, 

- R 1 represente un groupe C0 2 R'2 dans lequel R' 2 repnSsente 

- un groupe alkyle en C r C 5 , lineaire ou ramify, 

- un groupe benzyle, ou 

- un groupe de formule -CHR3-O-CO-R4 dans lequel R 3 represente un 
atome d'hydrogene ou un groupe me'thyle et R 4 represents un groupe alkyle en C r 
C 5 , lineaire ou ramtfu*, un groupe alkoxy en C 2 -C 6 , lineaire ou ramified ou un groupe 
cydoalkyloxy en C 5 -C 6 

avec un compose" de formule t 



atomes ou groupes suivants : me'thyle, 1 -m<§thyl-6thyle, phe~nyle, chioro, cyano, 
me~thoxy, benzyloxy r trifiuoromgthyloxy, trif[uororne~thyie, N,N-dime^hylamino ou 
methoxycarbonyle, 

* un groupe 3,4-(methyIenedioxy)phenyl, 

* un groupe 3-furanyle, 

* un groupe 2-thienyle, ou 

* un groupe 2-naphtyle, 

pour former une liaison amide, dans un solvant organique et en presence d'un 
catalyseur, k une temperature comprise entre la temperature ambiante et la 
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temperature de reflux du milieu reactions!, sous Ja pression atmospherique. pendant 
0,5 a 24 heures, et ofatenir un compose de formule: 




en 

dans laquelle R 1( R- et Ar' ont les significations indiquees ci-dessus ; et, 

bj si necessaire, on soumet les composes de formule I* ainsi obtenus aux 
traitements suivants: 



(i) on saponifie un compose de formuJe I' dans laquelle Tun au moins des 
groupes R- et Ar' represents ou contient un groupe alcoxycarbonyle, en presence 
d-une base forte dans le dimethoxyethane ou un alcool pour obtenir un compose de 
formule I dans laquelle Pun au moins des groupes R et Ar represente ou contient un 
groupe COOH, ou 



un 



(ii> on deprotege un compose de formule I' dans laquelle R' represente 
groupe benzyloxycarbonyl, en presence d'un catalyseur, pour obtenir un compose de 
formule I dans laquelle R represente un groupe COOH, puis 

(iii) on acyle une arylsulfonamide de formule : 



H 2 N_S0 2 



CI 



X5 



ou le 5-amino-t<§trazoIe de formula : 
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N 

\ 



par un monoacide de formuie I obtenu au stade (i) ou <|J) prudent, dans iaquelle R 
represents un groupe COOH et Ar a les significations indiquees ci-dessus pour Ar' 
dans la formuie HI, pour obtenir un compose de formuie I dans laquelle R, et Ar ont 
les significations indiquees ci-dessus et R represente un groupe 2- 
chlorophenylsulfonylaminocarbonyle ou un groupe {tetrazol-5-yl^minocarbonyle. 
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(54) lmtdazote-5-carboxarnide compounds, their process of preparation, their intermediates and their use in therapeutics. 

(57) The present invention relates to the imidazolecarboxamides of formula: 




^ in which the R, R1 and Ar groups are defined as indicated in the 

description- The invention also relates to their process of 
▼7 preparation and their application in therapeutics as antagonist 
2 agents for angiotensin II, useful in the treatment of hypertension, 

O 

CM 
0C 

[b arcode] 
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FIELD OF THE INVENTION: 

The present invention relates to novel imidazofe-5-carboxamide compounds, their process of 
preparation and their use in therapeutics as active ingredients useful in the treatment of hypertension, 
5 circulatory disorders and glaucoma. 

PRIOR ART: 

10 

A certain number of imidazole angiotensin II antagonist derivatives usable as antihypertensive agents 
are already known in the literature. Applications EP-A-253 310 and EP-A-324 377 describe imidazole 
derivatives comprising numerous substituent possibilities, including an unsaturated chain or acid 
derivatives in Position 5 of the imidazole ring. Patent applications EP-A-403 158, EP-A-403 159, 

15 EP-A-425 211, EP-A-535 463, EP-A-535 465 and DE-A-4132632 also describe imidazolyUlkenoic 
acids with an unsaturated chain in Position 5 of the imidazole ring; application WO-A-91/00277 
describes substituted imidazoles with an aldehyde function in Position 5 of the imidazole ring. 
Application EP-A-427 463 describes substituted N-(imidazolyl) alkyl alanine derivatives with an amino 
acid residue in Position 5 of the imidazole ring. Application EP-A-437 103 describes imidazole-5- 

20 (alkyl)carboxamide derivatives substituted by carbon chains. Application EP-A-503 785 describes 
derivatives of Hbiphenyl-methyl)-imidazole-5-carboxylic acid substituted in position 4 of the 
Imidazole ring. Application JP-A-89 113 372 describes derivatives of imidazole-5-carboxamide with 
fungicide properties. 
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GOAL OF THE INVENTION: 

None of these prior documents describes or suggests derivatives of imidazole-5-carboxamide whose 
5 amide function is substituted on nitrogen by a tetrazolyl group. It turns out that such derivatives 
demonstrate excellent angiotensin II antagonist activity. Thus, the present invention proposes 
derivatives of imidazole-5-carboxamide with a tetrazolyl group as the substituent for the amide 
function. 



OBJECT OF THE INVENTION: 

The compounds of the invention are characterized in that they are chosen from among the group 
1 5 comprised of: 

(i) imidazole-5-carboxamides of formula: 



10 



20 




25 



in which: 



30 



- Ri represents an n-propyl or n-butyl group, 

- R represents: 

* a CO2R2 group in which R 2 represents: 



- the hydrogen atom, 

- a C1-C5 linear or branched alkyl group, 

- a benzyl group, 
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- a group of formula -CHFVO-CO-FU in which R 3 represents a hydrogen atom 
or a methyl group and FU represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or 
branched aikoxy group or a Cs-Cs cycloalkytoxy group. 

* a 2-chloro-phenyl-sulfonylamino-carbonyi group, or 
5 * a tetrazol-5-yl-amino-carbonyl group, 

- Ar represents: 

* A phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyloxy, 
trifiuoromethyl, N.N-dimethyl-amino, carboxyl, methylcarbonyl, 

10 * A 3,4-methylenedioxyphenyl group, 

* A 3-furanyl group, 

* A 2-thienyl group, or 

* A 2-naphtyl group; and 

(ii) their addition salts with mineral or organic bases. 

15 

The invention also relates to the use in therapeutics of these compounds and their process of 
preparation. 

DETAILED DESCRIPTION OF THE INVENTION: 

20 



C1-C5 linear or branched alkyl group here is understood to refer to an alkyl group with a linear or 
branched hydrocarbon chain comprising up to 5 carbon atoms. C 2 -C 6 linear or branched aikoxy group 
25 here is understood to refer to an aikoxy group whose hydrocarbon chain is linear or branched and 
comprises 2 to 6 carbon atoms. 

C5-C6 cycloalkyloxy group here is understood to refer to a cyclopentytoxy, eye lopenty I methoxy or 
cyclohexyloxy group. 

30 From the addition salts with mineral and organic bases, addition salts formed with sodium hydroxide, 
potassium hydroxide, magnesium hydroxide, calcium hydroxide, lithium hydroxide, lysine, cysteine, 
arginine, monoethanolamine, meglumine, betaine, diethylamine and dicyciohexylamine will be 
preferred. 
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The preferred compounds of the invention are the compounds of formula I in which: 

- Ri represents an n-butyl group, 

- R represents a carboxy! group, a methoxycarbonyl group or a 
1 -(cyclohexyloxycarbonyloxy)ethoxycarbonyl group, 

- Ar represents a 2-thienyl group, a 3-furanyl group or a phenyl group optionally substituted by a 
chlorine atom, a methyl group, a methoxy group, or a 3,4-metriylenedioxy group, as well as the 
corresponding salts obtained by reaction with an organic or mineral base. 

Trie compounds of formula I according to the invention may be prepared according to a process 
characterized in that: 

a) a compound of formula: 



is caused to react, in which 

- Ri represents an n-propyl or n-butyl group, 

- R 1 represents a C0 2 R* 2 group in which R' 2 represents 

- A C1-C5 linear or branched alkyl group, 

- A benzyl group, 

- A group of formula -CHR 3 OCOR4 in which R 3 represents a hydrogen atom or a 
methyl group and R 4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or 
branched alkoxy group, or a Cs-Ce cycloalkyloxy group, 




with a compound of formula: 
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25 



30 




(in) 

in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following atoms or groups: 
methyl, 1-melhyl-ethyl, phenyl, chloro, cyano, metfioxy, benzyloxy, trifluoromethyloxy, trifluoromethyl, 

10 N,N-dimethylamino or methoxycarbonyl, 

A a 3,4-methylenedioxy-phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

15 to form an amide bond, according to a method known in itself, in an organic solvent, such as 
for example tetrahydrofurane or dimethylformamide, and in the presence of a catalyst of a 
known type to form peptide bonds, such as for example 1 ,1 '-carbonyt-diimidazole (CD. I,) or 
N.N'-dicyclohexylcarbodiimide (D,CC,)> at a temperature between ambient temperature (15-25°C) 
and the reflux temperature of the reaction medium under atmospheric pressure for 0.5 to 24 hours 

20 and to obtain a compound of formula: 

N 




en 



in which Ri, R' and Ar' have the same meanings as above; and 



b) if necessary, the compounds of formula r thus obtained are subjected to the following 
35 treatments: 
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(i) saponifying a compound of formula I 1 in which at least one of the R" and Ar 1 groups represents or 
contains an alkoxycarbonyl group, according to a method known in itself, particularly in the presence 
of a strong base such as for example an aqueous sodium or potassium hydroxide, in 
dimethoxyethane or an alcohol such as for example methanol, to obtain a compound of formula ) in 

5 which at least one of the R and Ar groups represents or contains a COOH group, or 

(ii) deprotecling a compound of formula I' in which R' represents a benzyloxycarbonyl group 
according to methods known to the person skilled in the art, particularly by catalytic hydrogenation in 
the presence of a catalyst such as palladized charcoal, to obtain a compound of formula I in which R 

10 represents a COOH group; 



15 



(Hi) acylating an arylsulfonamide of formula: 
H 2 W-S0 2 




or 5-amino-tetrazol of formula: 



20 N 



H N-c / ^>N 
\ 



25 

by a monoacid of formula I obtained according to one of the previous steps (i) and (ii), in which R 
represents a COOH group and Ar has the same meanings as above for Ar' in formula HI, according 
to a method known in itself, particularly in the presence of a coupling reagent such as for example 
N,N-dicycbhexylcarbodHmide or 1 -(3-dimethylammopropyl)-3-ethylcarbodiimide hydrochloride, to 
30 obtain a compound of formula ! in which Ri and Ar have the same meanings as above and R 
represents a 2-chlorophenylsulfonylaminocarbonyl group or a (tetrazol-5-yl)-aminocarbonyl group. 

In a variation, one may also obtain the compounds of formula I" above according to a process 
characterized in that: 
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(i) a compound of formula II is caused to react with a halogenatmg agent such as for example thionyl 
chloride to obtain the corresponding acid chloride, then 

(ii) said acid chloride is caused to react with a compound of formula III, in the presence of a mineral 
5 base such as for example sodium hydrogencarbonate, or an organic base, such as for example 

pyridine, to obtain a compound of formula r such as described above. 

To access the compounds of formula II, the following process is recommended: 
one oxidizes a compound of formula: 

10 



15 




(IV) 

20 in which Ri represents an n-propyl or n-butyl group and Rs represents a C1-C5 linear or branched 
aikyl group, a benzyl group or a group of formula -CHFVO-CO-FU in which R 3 and R 4 have the same 
meanings as above in formula I, according to processes known to the person skilled in the art, 
such as for example by reaction with sodium chlorite, in the presence of a solvent such as a 
mixture of 1 ,1-dimelhylethanol and water buffered with monosodiurn phosphate to obtain a 

25 compound of formula II in which R1 represents an n-propyf or n-butyl group and R' represents a 
CO2R2 group in which R' 2 represents a C1-C5 alkyl group, a benzyl group or a group of formula - 
CHR3 OCOR4 in which R3 and R4 have the same meanings as above. The imidazole-5-carboxylic 
acids of formula li in which R1 represents an n-propyl or n-butyl group and R 1 represents an 
ethoxycarbonyf group, a pentyloxycarbonyl group, a benzyloxycarbonyl group or a group of formula - 

30 CO2-CHR3 -O-CO-R4 in which R 3 and R4 have the same meanings as above, are novel and constitute 
one of the objects of the invention. 
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The imidazoles-carboxaldehydes of formula IV in which Fh represents an n-propyl or n-butyl group 
and R 5 represents a group of formula ™CHR3-0~COR4 in which R 3 and R 4 have the same meanings 
as above, are prepared by reaction of a compound of formula IV in which Ri has the same meanings 
as above and Rs represents a hydrogen atom, with a halogen derivative of formula: 

5 

Ci-CHR 3 -0-CO-R 4 (V) 

in which R 3 and R 4 have the same meanings as above, in the presence of an alkaline agent, such as 
for example potassium carbonate or sodium hydride in the presence of a solvent. 

10 

To access the compounds of formula III, the following process is recommended: 
(i) one causes to react an aldehyde of formula: 

Ar'-CHO 

15 

in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methylethyl, phenyl, chloro, cyano, methoxy, benzytoxy, trifluoromethyfoxy, 
trifluoromethyl, N.N-dimethylamino, methoxycarbonyl, 
20 * a 3 1 4-{methylenedioxy)phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

with 5-amino-tetrazol to form an arylimme of formula: 

25 




30 



in which Ar' has the same meanings as above; 
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(il) the arylamine thus obtained is reduced according to a method known in itself such as for 
example with hydrogen in the presence of a catalyst, or with sodium borohydride, in a solvent such as 
for example methanol to obtain a compound of formula III in which Ar' has the same meanings as 
above. 

5 

The amino tetrazols of formula III In which Ar' represents: 

* a phenyl group substituted by one of the following groups: 4-methoxy, 3,4-dichloro, 
4-trifiuoromethyl, 4-cyano, 4-dimethylamino, 4-benzyloxy, 4-(1 -methylethyl) , 4-phenyl, 
3,4-methylenedioxy and 4-trifluoromethyloxy, 

]0 * a 2-thlenyl group, 

* a 3-furanyl group, or 

* a 2-naphtyl group, 

are novel and constitute one of the objects of the invention. They are involved as synthesis 
intermediates in obtaining compounds of formula I according to the invention. 

15 

The invention will be better understood upon reading the following examples of preparation in which 
the term "preparation" refers to obtaining any intermediate product and the term "example" refers to 
obtaining any product of formula I according to the invention. These elements are intended to 
illustrate the invention but should not limit its scope. 

20 

PREPARATION 1 

4-f(2-butvl-5-formvl-1H-imidazole-1-vt)-metlivnbenzoic v 1-cvclohexvloxvcarb_onvloxv>ethvl ester 
acid 

25 To a solution of 5.54 q (0.019 mole) of 4-[(2-butyl-5-formyl-1 H-imidazole-1-yt)-rnethyl]benzoic acid in 
25 ml of anhydrous N.N-dimethylformamide (DIVIF), cooled to 0°^ under mtrogen atmosphere, is 
added 0.63 g (0.021 mole) of sodium hydride in 80% suspension in mineral oil. This is agitated at 0°C 
for 20 minutes then a solution of 4 g {0.019 mole) carbonic acid, 1-chloroethyl cycbhexyl ester 
(diester compound of formula V where R 3 is 1-chloroethyl and R 4 is cyclohexyloxy), in 5 ml of DMF, 

30 then 0.1 g (6.6 x 10~ 4 mole) of sodium iodide is added dropwise. The reaction mixture is then agitated 
at 90 °C for 21 hours. After cooling to 0*0, 150 ml of water is added. The aqueous 
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phase is acidified up to pH = 6.5 with 1N hydrochloric acid and extracted by ethyl acetate. The 
organic phase is washed with water, dried by magnesium sulfate, filtered and concentrated under 
reduced pressure. The residue obtained is purified by silica chromatography by elution with a 90/10 
then 40/10 toluene/ethyl acetate mixture {V7V). 5.35 g of a yellow oil is obtained (yield = 61%). 

5 

NMR 1 H {300 MHz; CDCI 3 ; ppm) 

0.79(t, 3H); 1.19-1.63 (m, 12H); 1.61(d, 3H); 1.82 (m, 2H); 2.63{t, 2H}; 4.54 (m, 1H); 5.67 (s, 2H); 
6.85 (q, 1H); 7.18 (d, 2H); 7.93 (d, 2H); 7.94 (s, 1H); 9.64 (s, 1H). 

10 

PREPARATION 2 

2-butvl-1 -[f4-methoxvcarbonvl"Phenvnmethvn-1 H-imidazole-5-carboxvlic acid 

15 To a solution of 10 g {0.0333 mole) of 4-[2-butyl-5-formyl-1H-imidazole-1-yl)methyl]benzoic, methyl 
ester acid, in a mixture of 400 ml of tetrahydrofurane (THF), 400 ml of 1,1-dimethylethano! and 170 ml 
of a 2 M solution of 2-methyl-2-butene in THF, is added a solution of 30 g (0.333 mole) of sodium 
chlorite and 30 g (0.217 mole) of monohydrated sodium dihydrogen phosphate in 330 ml of water. 
The reaction mixture is agitated at ambient temperature for 20 hours. The solvent volume is reduced 

20 by Y4 by evaporation under reduced pressure. The solid precipitate is filtered, washed thoroughly in 
water and dried under vacuum. 9.72 g of a white solid is obtained (yield = 92%). 
M PT. = 212°C. 

The following preparation products can be obtained by an operation similar to that of Preparation 2: 

25 

PREPARATION 3 



2-butvl-1-rf4-ethoxycarbonvl-phenvnrriethvn"1H"irnidazo[e-5-carboxvlic acid 



M PT. = 202 °C 



11 



2707641 



PREPARATION 4 

2-butvM ■r(4-pentv1oxvcarbonvl-phenvt)methvn-1 H-imidazole-5-carboxylic acid 
M PT. = 168°C 

5 

PREPARATION 5 

2-butvM 4(4-phenylrnethoxvcarbonvl-pherivnrneth vll-1 H-imidazole-5-carboxylic acid 
M PT. s=170°C 

10 

PREPARATION 6 

2-butvl-1-r(4-((1"(cvclohexvloxvcarbonvloxv)ethvnoxvcarbonvnphenvl)methyjl-1 H-imidazole-5- 
carboxvlic acid 
15 MPT. = 50°C 

PREPARATION 7 

1-[(4"methoxvcarbonvl-phenvnmethvl1"2-propyl"1 H-imidazole-5-carboxylic acid 
20 MPT. = 225 °C 

PREPARATION 8 

N-fthien -2-yi-m ethyl )-1 H-tetrazo l-5-a m ine 

25 To a suspension of 2.12 g (0.025 mole) of 5-amino-2H-tetrazol in 30 ml of anhydrous methanol is 
added, under nitrogen atmosphere, 10 g of molecular sieve (0.3 nm), 2.52 g (0.025 mole) of 
tnmethylamine and 2.8 g {0.025 mole) of thiophene-2-carboxaldehyde. The reaction mixture is heated 
to reflux for 3.5 hours then cooled to 0°C. Then 3 g {0.079 mole) of NaBhU is added by fractions and 
left to agitate for 3 hours at 0°G. The methanol is then evaporated under reduced pressure. The 

30 residue is diluted with 50 ml of wafer and filtered. The filtrate is washed with ether (2 x 25 ml) and 
acidified up to pH = 3 by concentrated hydrochloric acid. The precipitate formed is filtered, washed in 
water and dried under vacuum. Thus 1 .9 g of a white solid is obtained (yield = 45%). 
M PT, = 210°C 
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The following products are obtained by an operation similar to that of Preparation 8: 

PREPARATION 9 

5 N-(furan-3-vMriethvn-1H-5-arnine 
M PT. - 186°C 

PREPARATION 10 

10 N-((4-methvoxyphenvl)methvl)-l H-tetrazol-5-amine 
M PT. = 230 °C 

PREPARATION 11 

15 N-((3-chlorophenvnmethvlM H-tetrazol-5-amine 
M PT. = 208 °C 

PREPARATION 12 

20 N-(napht-2-yl-methvlV1 H-tetrazol-5-amine 
M PT. = 234 °C 

PREPARATION 13 

25 N-(f3 l 4-dlchlorophenvl>methvn-1H-tMra_zol-5-amine 
M PT. = 220°C 

PREPARATION 14 

30 N-(f4-tritluoromethvlphenvl>methvlVlH-tetrazoh5'amlne 
M PT. = 226 °C 
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PREPARATION 15 

N-((4-cvanophenv0methvin H-tetrazol-5-amine 
M PT. = 230°C 

5 

PREPARATION 16 

N-(f4-dimothviarriino-phenvl)nriethvl)"1H-tetra2ol-5-arnine 
M PT. = 213°C 

10 

PREPARATION 17 

N-((4-pheny|methoxv-pheiivnmethylV1H-tetrazo1"5-am1ne 
M PT, - 223 °C 

15 

PREPARATION 18 

N- (f4-(1 -methylethvDphenvDmethvIM H-tetrazol-5-amine 
M PT. = 205 °C 

20 

PREPARATION 19 

N"((biphenvl-4-vllmethvn-1H-tetrazol-5-amine 
M PT, = 260 

25 

PREPARATION 20 

N"((3,4-methvleneciioxvphenvl)methviyi H-tetrazol-5-amirie 
M PT. = 220 °C 

30 

PREPARATION 21 

N-(f44rjfiuoromethYloxV"phenvl)methvl)"1H"tetrazol-5-amine 
M PT. - 224 Q C 
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EXAMPLE 1 

2-butvf-1-r(4"(methyoxvcarbonv^^ 
imidazole-5-carboxamide 

5 To a suspension of 3.89 g (0.0123 mole) of 2-butyl-1-[(4-(methoxycarbonyl)phenyl)mefhy!]-1 H- 
imidazo!e-5-carboxylic acid in 190 ml of anhydrous tetrahydrofurane, is added, under nrtrogen 
atmosphere, 2.19 g (0.0135 mole) of 1 ,1 '-carbonyfdiirnidazole. The reaction mixture is brought to 
reflux for 3 hours then 2.45 g (0.0135 mole) of N-(thien~2-yl-methyl)-tetrazol-5-amine is added. The 
reaction mixture is then maintained at reflux for 3 hours, and then concentrated under reduced 
10 pressure. The residue is taken up with 100 ml of water and acidified at pH = 4 with 1N hydrochloric 
acid. The precipitate obtained is filtered, rinsed in water and dried under vacuum. After 
recrystailization sn ethyl acetate, 3.22 g of a white solid in fine crystals is obtained (yield = 55%). 
M PT. = 190°C 

1 5 The following examples of products can be obtained by an operation similar to that of Example 1 : 
EXAMPLE 2: 

14(4-(methoxvcarbonvl)phenvnmethvl1-2-p^ 
20 imidazole-5-carboxamide 
M PT. = 191 °C 

EXAMPLE 3: 

25 2-butvM4{4-(methoxvcarbonvQphenvl)m 
carboxamide 
M PT. = 190°C 

EXAMPLE 4: 

30 

2-butvl-1-r(4-(methoxvcarbonvl)phenyl)mefo^ 

imidazole-5-carboxamide 

M PT. s 200 °C 
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EXAMPLE 5: 

2-butvM-ff4-(metho H-tetrazot-S- 
vn-1HH'midazole-5-carboxamlde 
5 MPT. -209°C 

EXAMPLE 6: 

2-butyl-1-r(4~(methoxvcarbonvnphenvn^ 
10 yll-1 H-imidazole-5-carboxamide 
M PT. = 151°C 

EXAMPLE 7: 

15 2-butvM-[(4-(methoxvcarbonvnphenv0meth^^ 
ylM l-Hmidazote-5-carboxamide 
M PT. - 1 92 °C 

EXAMPLE 8: 

20 

2-butvl-1-r(4-(methoxvcarbonvnphenv0met^ 
vIM H-imldazole-5-carboxamide 
M PT. = 204 <C 

25 EXAMPLE 9: 

2>butvN1-r(4-(methoxvcarbonvnphenvl)methvll-N4f4-methvtphenvnrnethvn"N-f-1 H-tetrazol-5- 
vIM H-irnIdazole-5-carboxamide 
MPT. = 194°C 

30 

EXAMPLE 10: 



35 



2-butvl-1-r(4-{methoxvcarbonv^^ 



imidazole-5-carboxamide 
M PT. = 206 °C 
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EXAMPLE 11: 

5-vn-1H-rmfdazole-5-carbox amide 
5 MPT. = 213<C 

EXAMPLE 12: 

2-butvl-1-r{4-(methoxvcarbonyl)ph^ 
10 tetrazol-5-vll-1H-imidazote-5-carboxamide 
M PT. = 192°C 

EXAMPLE 13: 

1 H -tetrazo j -5-vll -1 H-i m idazo le-5-carboxa m i de 
M PT. = 170°C 



20 



EXAMPLE 14: 

2-butvH-r{4-(methoxvcarbo^ 
tetrazol-5-vlM H-imldazole-5-carboxamide 
M PT, = 202 <€ 

25 EXAMPLE 15: 

2-butYU14{4^methoxvcarbonvl)phenvl)methvl1"N-f(4-cvanophenvnmethvll-N-r-1 H-tetrazol-5- 
vfl-1 H-imidazofe-5-carboxamide 
M PT. - 22(TC 



30 



EXAMPLE 16: 



2-butvl-1-r(4-(roethPXvcarbonY0phenyl)^ H- 
tetrazol-5-vn-1H-imidazole-5-carboxamlde 
35 MPT. = 187°C 
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EXAMPLE 17: 

2"butvU1-[(4-{methoxvcarbonvl)plienvl)methvn"N"Tbiphenvl-4-vl'methvn'N-F-1 H-tetrazof-5-yll- 
1H-i midazole-5-carboxa m id e 
5 M PT. - 170°C 

EXAMPLE 18: 

2-butvM4(4-{methoxvcarbonvl)phe^ 
1 0 tetrazol~5-vl1-1H4midazole-5~carboxaroide 
M PT. = 200<C 

EXAMPLE 19: 

1 5 2-butvM"K4-(methoxvcarbonvl)phenvl)methvn-N^ 
1 H-tetrazol-5-yll-1 H4midazole-5-carboxamlde 
M PT, = 191 °C 

EXAMPLE 20: 

20 

2-butvl-14(4-(methoxvcarbonvl)ph 
tetrazol-5-vl1-1H-tmidazofe-5-carboxarnide 
M PT, = 210 t € 

25 EXAMPLE 21: 

2-butvM-r{44ethoxvcarbonynphenvnmet^^ 

tmidazole-5-carboxarmde 

M PT. = 165<€ 

30 

EXAMPLE 22: 

2-butvM"r(4^ethoxvcarbonv))phenv0methvn-N-rphenvlmethvn-N-ri H-tetrazol-S-vH-l H- 
imidazoie-5-carboxamide 
35 MPT. = 184 °C 
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EXAMPLE 23: 

2-butyhWf4-(pentvtoxvc^^ H-tetrazol-5-vtHH- 

imidazole-5-carboxamide 

M PT, = 181°C 

EXAMPLE 24: 

2-butvl-l4(4-(pentv!oxvcarbonvnphe^ 
ylM H-imidazoie-5-carboxamide 
M PT. = 191°C 

EXAMPLE 25: 

2-butvM4(4-(phenvlmethoxvcarbonvO^ 

N-H H-tetrazol-S-vll-l H-imidazole-5-carboxarnlde 

M PT. = 203 °C 

EXAMPLE 26: 

2-butYM4(4-(phenylmethoxvcarbo^ H- 
tetrazol-5-yl1-1 H-imidazole-5-carboxamrde 
MPT. = 133 D C 

EXAMPLE 27: 

2-butvt-1-r(4-{1-fcvclohex_v_loxvcarbonvioxv)ethvloxvcarbonvQphenvllmethvll-N- 
fphenylmethvU-N-n H-tetrazol-5-ylM H-imidazole-5-carboxamlde 
M PT. = 130°C 

EXAMPLE 28: 

2-butv)"1'[f4-(1-(cvclohexvloxvcarbonvloxv)ethvlQxvcarbonvl)phenyl)nnethvJ]-N-rr4- 

chlorophenvnmethvl1-N-nH"tetrazoI-5-vn-1H-tmidazole-5-carboxamide 

M PT, = 164°C 
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EXAMPLE 29: 

2~butvM4(4-{hvdroxvcarbo^ H-tetrazol-5-vlMH- 
imidazole-5-carboxamide. 

5 

To a suspension of 1.64 g (3.4 x 10 s mole) of 2-butyl-1-[(4-(methoxycarbonyl)phenyl)methyi]-N- 
[(thien-2-yl)me1hyl]-N-[-1H-tetrazol-5-yl]-1HHmida2ole-5-carboxamide, in 70 ml of methanol, is added 
0,6 g {15 x 10" 3 mole) of sodium hydroxide in solution in 6 ml of water, then this is heated to 60 °C for 
two hours. The mrxture is concentrated under reduced pressure, then the residue is solubilized in 
10 water. It is acidified by IN hydrochloric acid until pH = 4.5. The solid obtained is filtered, washed in 
water and dried under vacuum in the presence of phosphoric anhydride. The raw product is 
recrystalHzed in methanol, 1,25 g in the form of white crystals Is obtained (yield = 78%). 
M PT. s=220°C 

] 5 The following examples of products can be obtained by an operation similar to tha! of Example 29: 
EXAMPLE 30: 

1- rf4-(hvdroxvcarbonvnphenvnmethvll-2-propyl-N-r(thien-2-vl)methvt]-N-r-1 H-tetrazol-5-vll-IH- 
20 imidazqje-S-carbox amide 

M PT. s 243 °C 

EXAMPLE 31: 

25 2-butvl1 -f(4-(h vdroxvcarbonvl)phenvnmethvn-N-rphenvimethvn-N41 H-tetrazof-5-vrH H- 
imidazole-5-carboxamlde 
M PT. = 205 °C 

EXAMPLE 32: 

30 

2- butvl-1-Ff4-fhvdroxvcarbonvl)phenvnmethvn-N-rffuran-3-vnmethvn-N-n H4etrazo1-5-vlMH- 
imidazole-5-carboxamide 

M PT. - 221 °C 
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EXAMPLE 33: 

2-butvl-1"r(4-(hvdroxvcarbonvl)phenvl>methvn-N"rf4"methoxvphenvt)inethvn-N-r-1 H-tetrazol-5- 
vn-1H-imidazole-5-carboxamicie 
5 M PT. ss 18Q°C 

EXAMPLE 34; 

2-butvl-1-r(4-(hvdroxvcarbonvl)phenvhm^ 
10 1 H-imidazole-5-carboxamide 
M PT. = 215°C 

EXAMPLE 35: 

15 2~butvl-1-r(4-(hvdroxvcarbonvl)phenyl)met^ 
1 H-lmidazole-5-carboxamide 
M PT. - 214°C 

EXAMPLE 36: 

20 

2-butvl-1-F(4-(hvdroxvcarbonvl)phenv^^ 
1 H-imidazole-5-carboxamide 
M PT. = 180°C 

25 EXAMPLE 37: 

2-butvM4(4-(hvdroxvcarbonvl)phenyiymeth^^ 
vll-1 H-lmidazole-5-carboxamide 
M PT. - 1 84 °C 

30 

EXAMPLE 38: 



35 



2-butvM-r(4-(hvdroxvcarbonvnphenvnmeth^^ H- 



imidazole-5-carboxamfde 
M PT,»222°C 
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EXAMPLE 39: 

2-butv!-1-r(4-(hvdroxvcarbonvn^ H-tetrazoi- 
5-vl1-1 H-iroidazole-5-carboxamide 
5 MPT, = 175°C 

EXAMPLE 40: 

2-butvM4(4-{hvdroxvcarbonvnphenvn^ 
10 tetrazol-5-ylJ-IH-im id azo I e-5-ca rboxa mide 
M PT, - 215°C 

EXAMPLE 41: 

15 2-butvl-1-f(4-(hvdroxvcarbonvl)phenyl)met^^ 
1 H"tetrazol"5'Vl1-1 H-imidazole-5-carboxarolde 
M PT, := 190°C 

EXAMPLE 42: 

20 

2-butvl-1-r{44hvdroxvcarbonvnphen^^^ 
tetrazol-5-vn-1H"imidazore'5-carboxamide 
M PT. =260°C 

25 EXAMPLE 43: 

2-butvM4{44hvdroxvcarbonvnphe^ H- 
tetrazQl-5-vlM H-imidazoie-5-carboxamide 
M PT. = 244 °C 

30 

EXAMPLE 44: 

2-butYl-1-J(4jh^ 
1 H-imidazole-5-carboxamfde 
35 MPT. = 225 °C 
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EXAMPLE 45: 

2-butvl-1-r(4-fhvdroxvcarbonvlto^ H- 
tetrazof-5-yll-1 H-imidazofe-5-carboxamide 
5 MPT. = 267°C 

EXAMPLE 46: 

2-butvl-1-ff4~(hvdroxvcarbonvl)phenvl)meth^^ 
10 1 H-tetrazol-5~yfT~1 H-imidazofe-5-carboxamlde 
M PT. = 204°C 

EXAMPLE 47: 

15 2"butvM-f(4-{hYdrQXVcarbonvi)phenvO H- 
tetrazol»5-yl1-1 H-imidazole-5-carboxamlde 

To a solution of 1.5 g (2.5 x 10" 3 mole) of 2-butyl-14(4-(phenylmethoxycarbonyl)phenyl)methyiJ-N- 
[(3,4-methylenedioxyphenyl)memyl]-N-[1 H-tetrazol-5-yl]-1 H-imidazole-5-carboxamide in 40 mi of 

20 dimethylformamide, is added under nitrogen atmosphere 0,15 g of 10% palladized charcoal. The 
suspension is then agitated under hydrogen atmosphere for 4 hours, under a pressure of 3.5 x 10 5 
pascals. The catalyst is eliminated by filtration. Then water is added to the filtrate, then a 1 N solution 
of sodium hydroxide is added to bring to alkaline pK The aqueous phase is extracted with ethyl 
acetate and then is acidified with 1N hydrochloric acid until pH = 4. The precipitate product is filtered 

25 and washed in water. After recrystallizafion in isopropyl alcohol, 0.18 g of white crystals is obtained 
(yield = 14%). 
M PT. *166°C 

The following example of a product can be obtained by an operation similar to that of Example 47: 
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EXAMPLE 43: 

2-butYl-1-f(4-(hYdroxvcar^^ 
1 H-imidazole-5-carboxamide 
5 M PT. a 263 *C 

EXAMPLE 49: 

2-butvf-1-r(4-(2-chjorophenvlsulfonvlam 
I0 1 H-tetrazol-5-yl1-1 H-imidazole-5-carboxamide 

0.63 g (1.35 x 10 3 mole) of 2-butyi-1-[(4-(hydroxyca 

[1H-tetrazol-5-yl]-1 H-imidazole-5-carboxamide is suspended in 30 ml of dichloromethane. Then 0.5 g 
(4 x 10~ 3 mole) of 4-dimethyiaminopyridine, 0.39 g (2 x 10" 3 mole) of 2-chtorobenzenesulfonamide and 

15 0.39 g of 1-(3-dimethylaminopropyl)"3-ethylcarbodiimide hydrochloride are added successively. The 
reaction medium is agitated at ambient temperature for 10 hours then the dichloromethane is 
evaporated under reduced pressure. The residue is taken up with water then acidified until pH = 3 
with 1N hydrochloric acid. The precipitate is filtered, washed in water and ethanoL The precipitate is 
recrystallized in an ethanol-methanol mixture. 0.53 g of a white solid is obtained (yield = 61%). 

20 MPT. = 250 °C 

EXAMPLE 50: 

2-butvH4(4"((1H4etrazof-5-vltemlnoc 
25 5-Yl1-1H-imidazole-5-carboxamide 

130 mg (0.8 x 10" 3 mole) of 1 -1 '-carbonyldiimidazole is added to a solution of 320 mg (0.69 x 10~ 3 
mole) of 2-butyl-1 -[(4-(hydroxycarbonyl)phenyl)methy!]"N-[phenylmethyl]-N-I-1 H-tetrazol-5-y!]-1 H- 
imidazole-5-carboxarmde, in 20 ml of tetrahydrofurane and 2 ml of dimethyiformamide. The reaction 
30 mixture is brought to reflux for three hours then cooled to ambient temperature. Then 
586 mg (0-69 x 10" 3 mole) of 5-amino tetrazol is added. The reaction mixture is brought to reflux for 
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4 hours then ieft to return to ambient temperature for the night. The solvents are evaporated under 
reduced pressure, the residue is taken up with water than acidified to pH = 3 with 1N hydrochloric 
acid. The precipitate product is filtered, washed in water and dried. The product is recrystallized in 
methanol. 230 mg of whnte solid is obtained (yield = 64%). 
5 M PT, = 202°C 

In the following tables I to VI, a certain number of compounds according to the invention are 
collected. In the tables the symbols used have the following meanings: 

ro 

n-Pr = -CH 2 -CH 2 -CH 3 



15 



-Pr = -CH(CH 3 ) 2 



20 n^Bu = -CH2-CH2-CI12-CH3 



n-Pent = -(CH 2 )4-CH 3 

25 



DMA = -N{CH 3 > 2 

30 



Ph = phenyl 
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CH, O 



25 



30 
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Table I 



5 




COOH 



E0 



PREPARATION 


R 1 


R' 


M PT. (°C) 


2 


n-Bu 


C0 2 CH 3 


212 


3 


n-Bu 


C0 2 C 2 H 5 


202 


4 


n-Bu 


C02-n-Pent 


168 


5 


n-Bu 


C02-Bn 


170 


6 


n-Bu 


C0 2 -CHEC 


50 


7 


n-Pr 


C0 2 CH 3 


225 



30 
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Table II 







Ar 1 

H H 




5 




V- 

H Qn 




10 










PREPARATION 


Ar' 


MPT, (°C) 


15 


8 




210 


20 


9 


h 


186 




10 




230 


25 


11 




208 


30 


12 




234 




13 




220 


35 




Cl 






14 




226 
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Table II (continued) 



PREPARATION 


Ar' 


M PT.(°C) 


15 




230 


16 


^"^) — N(c%) 2 


213 


17 


_H^\-OBn 


223 


18 


(^"^ CH (GH 3 ) 2 


205 


19 


-CH3 


260 


20 




220 


21 


^ ^ ° CF;5 


224 
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Table III 



5 




10 



15 


EXAMPLE 


Ri 


R 


Ar 


M PT, (°C) 




1 


n-Bu 


C0 2 CH 3 




190 


20 


2 


n-Pr 


C0 2 CH 3 




191 




4 


n-Bu 


C0 2 CH 3 


h 


200 


25 


10 


n-Bu 


C0 2 CH 3 




206 




21 


n-Bu 


CO2C2H5 


JO 


165 


30 


22 


n-Bu 


C0 2 C 2 H 5 


Ph 


184 



30 



2707641 



Table III (continued) 



5 


EXAMPLE 




R 


Ar 


M PT. (°C) 


10 


23 


n-Bu 


CC^-n-Pent 


Ph 


181 


24 


n-Bu 


CC^-n-Pent 




* Cl 


191 


15 


25 


n-Bu 


C02-Bn 






203 


20 


26 


n-Bu 


C02-Bn 




i nn 


133 
















27 


n-Bu 


C0 2 -CHEC 


Ph 




130 


25 
















28 


n-Bu 


C0 2 -CHEC 




> Cl 


164 



30 
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Table IV 



5 




OCH 3 



15 


EXAMPLE 


Ra 


M PT. (°C) 




3 


H 


190 


20 


5 


4-0 CH 3 


209 




6 


2-Ct 


151 




7 


3-Cl 


192 


25 










8 


4-Ct 


204 




9 


4-CH 3 


194 


30 








11 


3,4-diCf 


213 




12 


4-CF 3 


192 


35 


13 


4-DMA 


170 
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TABLE IV (continued) 



EXAMPLE 


Ra 




14 


4-O-Bn 


202 


15 


4-CN 


220 


16 


4-i-Pr 


187 


17 


4-Ph 


170 


18 


4-C0 2 CH 3 


200 


19 


4-0 CF 3 


191 


20 


3,4-lO-CH 2 ~0) 


210 
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Table V 

J ° 



I 5 



20 



30 



35 



EXAMPLE 


Ra 


M PT. (^C) 


31 


H 


205 


33 


4-OCH 3 


180 


34 


2-Ci 


215 


35 


3-CI 


214 


36 


4-Ci 


180 


37 


4-CH3 


184 


39 


3,4-diCl 


175 


40 


4-CF3 


215 


41 


4-DMA 


190 


42 


4-Q-Bn 


260 
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TABLE V (continued) 



5 


EXAMPLE 


Ra 


Ivl rl.( Ay] 




43 


4-f-Pr 


244 


10 




4-Ph 


225 




45 


4-C0 2 H 


267 


15 


46 


4-O-CF3 


204 




47 


3.4-{0-CH 2 -0) 


166 


20 


48 


4-CN 


263 
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Table VI 




15 


EXAMPLE 


*1 


Ar 


*2 


MPT, (°C) 


20 


29 


n-Bu 




OH 


220 




30 


n-Pr 




OH 


243 


25 


32 


n-Bu 




OH 


221 


30 


38 


n-Bu 


TO 


OH 


222 


35 


49 


n-Bu 




OCSA 


250 




50 


n-Bu 


Ph 


TA 


202 
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The products according to the invention are inhibitors of the effects of angfotensin II. 

The activity of the compounds according to the invention as antagonists of the angiotensin II vascular 
receptor was evaluated by their efficacy to antagonize the contractile response induced by 
5 angiotensin II in rabbit isolated aortic rings. The rings are suspended In a Krebs-Henseleit bath 
maintained at 37 °C and aerated by an 0 2 /C0 2 mixture {95/5, V/V), then stretched at a resting tension 
of 2 g. After one hour of rest, a contraction is caused by angiotensin 11 (3 x 10~ g ) in the presence of the 
product to be tested that was preincubated for 15 minutes. The concentration (expressed in 
nanomoles) of the product to be tested producing an inhibition of 50% of the contractile response 
10 (IC 5 o) is calculated from the concentration-response curve. The results obtained with a certain 
number of compounds according to the invention are collected in Table VII. 

The compounds according to the invention have been tested on conscious normotensive rats for their 
propensity to inhibit a pressor response induced by angiotensin II. The compounds according to the 
15 invention were administered orally at a dose of 3 mg/kg. The results are expressed in maximum 
inhibition % of the pressor response to angiotensin II (Table VIM). 

By way of comparison, pharmacological activity tests were also done with a known reference product 
presented as being a preferred angiotensin II inhibitor in paten! application EP-A-425 211, and 
20 referred to as "Z° in the following tables, this Z product having the formula: 



25 



30 
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Table VII 



5 



15 



20 



EXAMPLE 


IC 50 <x10" 9 M) 


29 


1.7 


31 


2 r 2 


! 32 


2.0 


33 


0,5 ! 


34 


3.2 


35 


1.6 


36 


0.4 


37 


1.7 


I 38 


5.2 


39 


1.0 


41 


4.6 


49 


2,7 


50 


2.1 


Z 


6,2 
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Table VIII 



10 



15 



20 



EXAMPLE 


inhibition % 


1 


47,9 


3 


54,7 


29 


61.8 


31 


72.7 


Z 


22.0 
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Reading the pharmacological test results in Tables VII and VMI shows that the products according to 
the invention have an angiotensin tl effect inhibitory activity that Is definitely higher than reference 
product Z, 

The products according to the invention are useful in therapeutics in the treatment or prevention of 
5 high blood pressure, glaucoma, circulatory disorders, restenosis following angioplasties, the 
development of atheromatous or fibro proliferative lesions, diabetic nephropathy and retinopathy, 
infarct and angina and to improve cognitive function. 

According to the invention, a therapeutic composition characterized in that the composition contains 
10 at least one compound of formula I or one of its addition sails in a therapeutically effective quantity in 
combination with a physiologically acceptable excipien? is recommended. 

The use of compounds of formula I or their addition salts as angiotensin II antagonist agents to obtain 
a preventive or curative medication for high blood pressure, circulatory disorders or glaucoma is also 
\5 recommended. 
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CLAIMS 



1. An imidazole-5-carboxamide compound, characterized in that the compound is chosen from the 
group comprised of: 

5 (i) N-(tetrazol-5-yi)-imidazole-5-carboxamide derivatives of formula: 



10 




'* 

in which: 

- R t represents an n-propyl or n-butyl group, 
20 - R represents: 

* a CO^R 2 group in which R 2 represents: 

- the hydrogen atom, 

- a C1-C5 linear or branched alkyl group, 

- a benzyl group, 

25 - a group of formula -CH3-O-CO-R4 in which R3 represents a hydrogen 

atom or a methyl group and R4 represents a C1-C5 linear or branched alkyl group, a C 2 -C 6 linear or 
branched alkoxy group, or a C 5 -C G cycloaikyloxy group, 

* a 2-chloro-phenyl-sulfonylamino-carbonyl group, or 

* atetrazol-5-yl-amino-carbonyl group, 
30 - Ar represents: 

* a phenyl group optionally substituted by one or more of the following atoms or 
groups: methyl, 1 -methyl-ethyl, phenyl, chloro, cyano, methoxy, benzyloxy, trifluoromethyioxy, 
trifluoromethyl, N,N-dimethyl-amino, carboxyl, methoxycarbonyl, 

* a 3,4-methylenedioxy-phenyf group, 
35 * a3-furanyl group, 

* a 2-thienyl group, or 
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* a 2-naphtyl group; and 

{ii) their addition salts with mineral or organic bases 

2. The compound according to Claim 1 characterized in that 

- Ri represents an n-butyl group, 

- R and Ar respectively represent the following pairs: 

* Carboxyl and 2-thienyl, 

* Carboxyl and phenyl, 

* Carboxyl and 3-furany(, 

* Carboxyl and 4-chloro-phenyl, 

* Carboxyl and 3,4-dichloro-phenyl, 

* Carboxyl and 3-chloro-phenyl, 

* Carboxyl and 4-methyl-phenyl, 

* Carboxyl and 3,4-methylenedioxyphenyl, or 

* 1-(cyclohexyloxycarbonyioxy)-ethyloxycarbonyl and phenyl. 

3. The compound according to Claim 2 characterized in that the compound is salified by an organic or 
mineral base. 



4. A therapeutic composition characterized in that the composition contains at least one compound of 
formula I or one of its addition salts in a therapeutically effective quantity, in combination with a 
physiologically acceptable excipient. 



5, The use of a compound of formula I as an angiotensin II antagonist agent to obtain a preventive or 
curative medication for high blood pressure, circulatory disorders and glaucoma. 



6, An intermediate compound, useful in the synthesis of a compound according to Claim 1, 
characterized in that the intermediate compound is an imidazole-5-carboxylic acid of formula: 
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■COOH 



in which R5 represents an ethyl group, an n-pentyl group, a benzyl group or a group of 
formula CHR3-OCOFU in which R3 represents a hydrogen atom or a methyl group and R4 represents 
a G r C & linear or branched alkyl group, a C 2 -C e linear or branched alkoxy group or a C 5 -C 6 
cycloalkyloxy group. 



7. An intermediate compound, useful in the synthesis of a compound according to Claim 1, 
characterized in that the intermediate compound is a tetrazol-5-amine of formula: 



in which Ar' represents a 2-thienyl group, a 2-furanyl group or a phenyl group substituted by 
one of the following groups: 4-methoxy, 4-trifluorom ethyl, 4-cyano, 4-dimethylamlno, 4-benzyloxy, 
4-(1-methylethyl); 4-pheny^ 3,4-methylenedioxy, 4-trifluoromethyloxy, 3,4-dichloro. 

8. A process of preparation of a compound according to Claim 1 characterized in that: 



H— ] 




a) one cause to react a compound of formula 
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(II) 

in which 

1 0 - Ri represents an n-propyl or n-butyl group, 

- R' represents a C0 2 R , 2 group in which R' 2 represents 

- a C1-C5 linear or branched alkyl group, 

- a benzyl group, or 

- a group of formula -CHR3-O-CO-R4 in which R 3 represents a hydrogen atom or a 
15 methyl group and R4 represents a C1-C5 linear or branched alkyl group, a C2-C6 linear or branched 

alkoxy group, or a C 5 -G$ cycloalkyloxy group, 

with a compound of formula: 




in which Ar' represents: 

* a phenyl group optionally substituted by one or more of the following groups or atoms: 
methyl, 1-melhyl-ethyl, phenyl, chloro, cyano, methoxy, benzyioxy, trifluoromethyloxy, influoromethyl, 

30 N,N-dimethyiamino or methoxycarbonyl, 

* a 3,4-(methylenedioxy)phenyl group, 

* a 3-furanyl group, 

* a 2-thienyl group, or 

* a 2-naphtyl group, 

35 to form an amide bond, in an organic solvent and in the presence of a catalyst, at a temperature 
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between ambient temperature and the reflux temperature of the reaction medium, under atmospheric 
pressure, for 0.5 to 24 hours, and to obtain a compound of formula: 



I W N^N H 



10 
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in which Ri, R' and Ar 1 have the same meanings as above; and, 

15 

b) if necessary, the compounds of formula I' thus obtained are subjected to the following 
treatments: 

(i) a compound of formula I' is saponified, in which at least one of the R 1 and Ar* groups 
20 represents or contains an afkoxycarbonyl group, in the presence of a strong base in dimethoxyethane 

or an alcohol to obtain a compound of formula I in which at least one of the R and Ar groups 
represents or contains a COOH group, or 

(ii) a compound of formula I 1 is deprotected, in which R' represents a benzyloxycarbonyl 
25 group in the presence of a catalyst to obtain a compound of formula I in which R represents a COOH 

group, then 

(m) one acylaies an arylsulfonamide of formula: 
30 H a N_S0 2 




35 



or one acylates the 5-amino-tetrazol of formula: 
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by a monoacid of formula I obtained In the previous step {i) or (ii), in which R represents a 
COOH group and Ar has the same meanings as above for Ar 1 in formula III, to obtain a 
compound of formula I in which Ri and Ar have the same meanings as above and R represents 
10 a 2-chlorophenylsulfonylaminocarbonyl group or a (tetrazol-5-yl)-aminocarbonyl group. 
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